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EXPLANATION of the TABLES.

y NV oF i v e

T is certain, both from experience and the laws of diptrics, that the raf?
of light are bent out of their retilineal courfe on paf ing obliquely ont ?
one medium into another of a different denfity : and if the denfity oft,la
latter medium continually increafes, rays of light, as they pafs through *”

will be bent more and more from their firlt dire@ion towards 2 line which i5 P
pendicular to the furface of the medium on which they fall. Hence it is that 5
the heavenly bodies, except when they are in the zenith, appear higher than ! ¢f
ought to do; and the more {o, the nearer they are to the horizon; becaufe thef
then pafs through a greater portion of the earth’s atmofphere as well as mor®
obliquely to the refratting furface. This apparent elevation of the hfiﬂ"‘zﬁl-’f
bodies above their true height is called their refraion, and the effect of it
contained in Table I.  All obferved altitudes of the fun, moon, and ftars @
be leffened by the numbers in thig table, which are to be taken :)u* with the®
ferved altitude of the object. :

T A BESE ST

In obferving altitudes with Hadley’s quadrant, the image of the objedt .
brought down to the vifible horizon ; that is, to the edge of the water : bubs o
account of the convexity of the earth’s furface, and the elevation of the ob”
ferver’s eye above it, a line drawn from the obferver’s eye to the wa
ter’s edge will fall below the true horizontal line, drawn through A
eye of the obferver; confequently, by bringing the image of the object dc*'-"il
to the former line, inftead of the latter, the altitude is mcz’ide too great, a1 3
more {o, the higher the obferver is raifed above the furface of the fea’- and th
quantity of this error, to every probable height that the obferver may be raife‘
to, is contained in Table IL and is to be taken out with the height of the 0 4
szr.veg s eye in feet. This corre@tion is evidently fubtrattive from the obfe*
altitude.

TABLE I
the

The parallax of any celeftial objett is the diftance between its place in 2
heavens, as feen from the furface of the earth, and that in which it would bé {eﬁ
from the center : the laftis called its true place, and is that which is given ¢%° g
from aftronomical tables. On this account all objets (except when they 2%,
the zenith) appear lower than they really are 3 and the quantity of this f:rrorf:ri i
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!!e:_;ds jointly on the diftance of the obje& from the center of the earth, and ‘its
Witude above the horizon ; confequently, when the diftance of the objet is con-
Elmlillly the fame, or nearly fo, as is the cale of the {un, it will depend whoily on
rfﬂ:lltitude; being greatelt when the fun is in the horizon, where it is about
> and leflening gradually as the altitude increafes, until it arrives at the zenith,
Ere it is nothing.
he corre@ion of the fun’s altitude on this account is contained in Table IIL.
E:t of which it muft be taken with the fun’s apparent altitude, and is always te
added to the apparent altitude to obiaia the true altitude,

T ABL'E gV,

It is well known that objets appear greater or lefs, as they are at a greater or
Sls diftance from the obferver ; confequently, as the moon is nearer to the obferver
¥ a femi-diameter of the earth when {he is in the zenith than when (he ic in the
%fizon, and as the earth’s femi-diameter bears a very fenfible proportion to the
%0n’s diftance from its center, it is manifeft that the femi-diameter of the moon

{h“n appear greater to a {peftator on the ea.rth’s furface,. when the is in his zenith
-0 when f(he is in his horizon: and as this augmentation of her diameter is va-
ble, increafing all the way from the horizon to the zenith, it has been thought
Oper to give her horizontal femi-diameter in the Nautical Almanac to every
o0 and mid-night ; and the augmentation of it, according to her altitude, is
“Ntained in Table IV, out of which it is to be taken ‘with her altitude, and

A : i :
‘,Edded to her horizontal femi-diameter, found in the Almanac, for the given
tiy,

TABLE 'V,

b The numbers in Table I exprefs the dip of the vifible horizon, below the
o > When it is entirely open, and free from all incumbrances of land or other
eijjef}S_ that might hide it from the obferver, But s it frequently happens, efpe-
qa ¥ in harbours, and when thips are running along (hore, where, neverthelefs,

Oblervation may be very defirable, thatthe fun is over the land at the time
W‘Eh it is. wanted, and the fhore nearer to the fhip than the vifible horizon

fﬂnld be, if it was unconfined ; and as in that cafe the dip will be different

tL% what it would otherwife have been, and greater, the nearer the fhip is to
prat part of the fhore which the fun is brought down to; it has been judged
0

dmper to infert the dip of the fea to different heights of the eye, and different
b s0ces from the fhip, in Table V. to be ufed inftead of the numbers in Ta-
1ue II. when occafions require. This Table is to be entered in the top co-
IE"““ with the height of the eye above the furface of the lea in feet, and in the
hang fide column with the diftance of the {hip from the land in fea miles ;
» directly under the former, and oppofite to the latter, ftands the dip of that
g in minutes of a degree; which is to be fubtradted from the obferved alti-
€ inftead of the numbers in Table II.
o Oft feamen can ellimate, nearly, the diftance of any object from the fhip,
gr[;eclally when that diftance is not greater than five or fix miles, which is the
ﬂec?{m& diftance that the vifible horizon can be from an obferver on the quarter
¥ of any thip whatfoever. But if any perfon wifhes for_ a methoEl of deter.
Qaz_n“'!g that diftance by actual meafurcment, the following one, if executed
5 fally, will give it fufficiently near the truth for the purpofe of taking the dip
+of Table V.,

bt two obfervers, one placed as high up the main-maft as he can conveniently
* 40d the gther on the deck; direCtly underneath him, each obferve the alti-
tude
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tude of the fun, or other objet that may be wanted, at the fame inﬂaﬂwf
time ; and let the height of each obferver’s eye, above the furface of the water,-‘?
carefully meafured. Take the fum and difference of thefe ttvo heights : ’
feet, and alfo the difference of the two altitudes (of which that obferved by i
upper perfon will always be greateft) and fay, as the difference of the heigh”;:e
the two obfervers is to the fum of them, fo is the fine of the difference ©
two obferved altitudes to the fine of an angle : take half the fum of this #%2
and the difference of the obferved altitudes 3 and fay, as the radius-is to the @
tangent of the half fum, fo is the height of the upper obferver above the %
feet, to the diftance of the thip from the land in feet ; which being divided i
6120, the feet in a fea mile, gives the diftance in miles. Or, to fave this ;ﬂ
divifion, the obferver may write out the table, putting the number of feet if tv
fide column that corréfponds to the miles and parts of a mile that are there 8%

ExaAamMePLE

Admit that the height of an obferver’s eye on the deck of a fhip be 22 fc'-’;:
that of another obferver at the main-top-maft-head go feet; and that the dla
ference of the altitudes of the fun’s limb when brought down to the water’s edf ;
by thefe two obfervers, is 12 minutes : how far were they from the land acc?
ing to this obfervation ?

Height of the mafi-head 9o feet,

Deck — = 22 ditto,

Difference —_ 68 Log. Ar. €o. e 3,15742

St_lm ! — LT Log. — —_— 2;04921

Diff. obferved altitudes ©° 12/ © Sine = m= - - 7:5429/

. : 62

o 19 46 Sine ﬂ

Sum e — Qe 40

Half fum —_— o BLUGHT T ER e Co-tang, — ’—’:33522

Height of the maft-head — go fest =~ Log. — =— 1,954

Diftance of the land — 19479 feet Log. o~ 4,2895?

Or  — 3,69 Miles. d i

A B L E YL
n00?

Is intended to facilitate the redu@ion of the fun’s declination from the ™ 5
at Greenwich, for which time it is given in the Nautical Almanac, «to the P g
tnder any other meridian, or to any other time under that meridian. 1! he
been ufual in tables of this nature, to make one argument the longitude of (na
thip or place from the meridian of Greenwich ; or the time from noon at G* af
wich, and the other argument the daily difference of the fun’s declination:
it was conceived that if the day of the month could be fubftituted for this b 1o
argument, it would not only render the reduétion more fhort and eafy, but %
anfwer fome other ufeful purpofes: particularly it would greatly facilit3®®
operation of correéting latitudes given in the journals, of fuch feamen as b2 L.
themfelves attended to-this particular, which is abfolutely neceffary to be do%° ind
fore fuch latitudes can be ufed in the conftruction of mapsand charts, and in for 5
geographical tables. In conftru&ing this Table, the daily difference of the Uiﬂg
declination was taken fot every day throughout a period of four years, &%, ;o
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' :Ef Year, and the firft, fecond, and thi_rd years following it: a mean of the
1hey dlﬁérenc_es for every four eorrefponding days was made out from thefe ; and
da 8reateft difference between any one of thefe means and any one of th? four
'Y differences of which it was compounded was too trifling to be mentioned.
© principal error arofe from the fun’s unequal motion in the ecliptic, on which
ffomum he is not at ?qual diftances from the equinoxes at equal i!lter‘V_:lIS of txm’e
Bhi: tht? days on which they %mppen, a&n{:i confequently the dzu{y change in the {un’s
“lination on the correfponding days in the feveral quarters is not the fame : the
i “rence, however, between any one of the numbers, here put dowp, which refult
taking a mean of the four, and any one of the extremes of which it was
e;m’?d, never exceeded 16 or 17 feconds, and therefore this Tabl_e is fufficiently
W for 411 nautical purpofes, for which alone it was intended, The ufe of thig
le will be fufficiently obvious from the following examples.

Exasmpre T,
| I;grh?t the fun’s declination at noon, in longitude 143° W. on May aod,
0

Declination for noon at Greenwich, May 2d 152 3820,

i 43° W, long, May 2d, givein Table VI, —— —— .} 7 20
I Beclination for noon at the given place — o o — 15 45 40 N.

ExamvMrrLsz IL

’30??1;\& is the fun’s declination September 24th 1780, at noon, in longitude
a = »

~iy

®clination for noon at Greenwich, Sept. 24th  —  — oo 4o/ 5y g,
®5° E. long. on Sept. 24th give in Table VI, — — 6 1
bﬁclia. for noon at the given place —_— o~ e S e

e e s

Fozia e o kWL

[uhzvhat is the fun’s declination Auguft 24th 1780, at 8 20f in the evening,

*48° W,
) Eclination for noon at Greenwich, Auguft 24th - 10 50 45 N,
4 able{I. 148° W. longitude give —_— ki 4
Ugult 24th 8" 20 afternoon give = ~—— @ —— — 7 24
“clinatiop at the given time and place =~ ——  —. 10 40 30 N.

| o - P oy

1325%t is the fun’s declination January 22d 1780, at 184 40’ in longitude
o2

D.,. N.B, 18 40 is 5" 30! before noon on the 23d.
Ineclluation for noon at Greenwich on the 23d ~ — — 19° 1§’ , 5 8.
T Table 1y, 132° E. longitude give o= — + 437
% 234, } 5P 30" before noon give e e i
eclin,ation at the given time and place — o ; 9' 5e S,

it S T
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T ABLE VK

Contains the right afcenfions in time, and the declinations of fixty of the Pr'.n:
cipal fixed [tars, for the beginning of the year 1780, with their annual ¥2 136
tions both in right afcenfion and declination. If the places of thefe fars M[
wanted for any time after the beginning of the year 1780, multiply the apP _a;
variation both in right alcenfion and declination by the number of years th.a,
have elapfed fince that time ; to the produét add fuch part of the annual Vaﬂa‘
tion as is paffed of the current year, and the {fum will be the variation from ha
beginning of 1780 to the given time. T his variation muft always be added 1€ ﬁ;,
right afcenfion for 1780; but the variation in declination muft be added of o p
tradted, according as the fign 4 or — is found againft the annual variation in
laft column of the Table, to give the right afcenfion and declination for fuccﬁ‘dfng
years. But if the places of the ftars be wanted for any time before the beg"“ﬂ]ﬂ%
of the year 1780, the variation in right afcenfion muft be fubtraéted fro®
right afcenfion found in the Table, and the variation in declination muft f
plied with a contrary fign to that which is put againit it.

TABLE VIIL

Contains the correftion of the moon’s apparent altitude for the joint cfelté ;E
parallax and refradion. It is to be entered with the apparent altitude thd
moon’s center in the top column, and her horizontal parallax in the le [_haf:is
fide column, and diré&ly under the former, and oppofite to the latter, DO{
the correion fought ; which is always to be added to the apparent alt':tude
the moon’s center to obtain the true.

ToABILE 3K

Thie Table contains certain logarithms which were contrived by the late Ngﬂ
Dunthorne to facilitate the computation of the effeéts of parallax and refr lb],;
on the diftance of the moon from the fun or a fixed ftar. As fome couﬁdﬁfﬂﬁ,‘;
improvements have been made in this mode of reducing the diltance, it ;](o
thought proper to extend this Table, as well as Table VIIL which conducé o
to the fame purpofe, to every tenth fecond of the moon’s horizontal par® g
The logarithms in_ this Table are the arithmetical complements of the diﬁerﬁﬂiﬂ,
between the logarithmic co-fines of the moon’s true and apparent altity €2, e
creafed by 120, which number is uniformly the difference between the 105”115[3
mic co-fine of the ue and apparent altitudes of a fixed ftar, or any othef cchaﬂ
tial objeét which is not {enlibly affected by parallax ; that object being mot® tugt
25° high, At altitudes lefs than 25° this uniformity ceafes, and the di e'cﬂ{a‘
of the fines is lefs than 120 by the numbers contained in Table 4 P {he
quently the arithmetical complements in Table I1X. muft be leffened by ot
numbers contained in that Table, Table IX. depends on the fame arg" ebgﬁ
and the logarithms are taken out of it exatly in the fame manner as the B i

are out of Table VIIL

T A DB LE X {
1

ut
O e

The numbers in this Table are to be fubtracted from the logarithms taken 0

TableIX. when the moon’s diftance from the fun isobferved. The differenc® 8 0
, logarithmic co-fines of the true and appareat altitudes of the fun being I¢i3 tha® “pf

= A
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h ? .
zlheﬂa differences, on account of the fun’s altitude being fenfibly affefted by
Tallax, as well as refration.

b e et 10 S e

r';z?his Table conta?n:s the moon’s parnl!ftx E:} altitnde to every miaute of her ho'
Ota] parallax. It is to be entered with the moon’s horizontal parallax at the
9, and her altitude in the left-hand fide-column ; and under the former, and
PPofite to the latter, ftands the moon’s parallax in altitude, to the neareft mi-
e, Tt is of ule in reducing the apparent diftance of the fun and moon, or of
‘| © moon and a ftar to the true diftance, by Mr. Lysn’s method, as given in the
edition of the Reguifite Tables, but is not ufed in the improvement of that

| ““thod, given in this edition ; Table VIIL being ufed in its ftead.,

A By R X

I

°b°s alfo ufeful in Mr. Lyon’s method of reducing the apparent diftance of celeftial
d

¢&s to the true.

TABLE XIV.

+ This Table is very ufeful for converting degrees and minutes of the equator

to time, and the contrary. The method of ufing it is too obvious to need
ting out.

AT BB AT,

! 'I:his Table is analogous to the common tables of logiftical logarithms 3 but

Rtinued up to three degrees, or hours, which are here made the radius of the

‘ k.abhi, inftead of one degree, or hour, as hath been ufual in other tables of this

N By this means it 48 peculiarly adapted ro the purpofe of finding the

f Parent time at Greenwich, by comparing the obferved diftance of the moon and

dia, or of the moon and a fixed ftar, when reduced to the true, with the fame

nces, put down in the Nautical Almanac for every three hours, under the

| Qerldian of Greenwich. In taking the logarithms out of this Table, tlhe degree,

g our, and thv;-: minutes to eithc_r, muft be looked for at the top of the page,

the ]the fecon_lds in the left-hand fide-aolumn j under the former, and oppofite to
atter, {tands the logarithm fought.

efe logarithms are alfo very ufeful in facilitating the computation of the

Eit;&s of parallax and refraction upon the moon’s diftance from the fun or a ftar,

¢t by Mr. Lyon’s method, or thefe two which were invented by the Rev, Dr.

nf‘ftﬁebrrw, Aftronomer Royal, and Mr, #itchell, F. R, S. and inflerted at the _md

b e Nautical Almanac for 1772 ; and alfo in every cafe where a proportionis to

o Worked, in which two or more of the terms are {exagefimals, and do not

“ed three degrees, or three hours.

T A B LB E XV

fhiIs intended to facilitate the folution of the problem for ﬁndip_.g tl‘me latitude of 2
the 2t fea, haviog the latitude by account, two obferved altitudes of the fun,
th tlm,c elapfed between the ob.l'ervmion?, meafuied by a fommon watch, .:m.d
. un’s declm'fmon. The folm}on of this very ul‘c ul_ p:f)b:;cm, on thife princi-
Bilo, Was firlt invented by Mr. Cornelis Douwes, examiner of the fea officers and
S By the appointment of the right honourable College of Admiralty at Am-

b ﬁer%n,
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frerdam, about the year 1740, They were fome time fince tranfmitted by hif®
to the Lords Commiffioners of the Englith Admiralty; and Mr. Deuwes was re:
warded with 5ol. by the Commiflioners of Longitude. It has fince been foU?
that they may be ulefully applied in the folution of other problems, for whi¢®
purpoﬁ: the column, intitled log. rifing, has been extended to ¢ hours,

10

TRREB L VT,

Is a Table of patural fines, which are wanted in computing the latitude of #
fhip at fea by means of the preceding table: they will alfo be found ufeful of
fome other occafions, as will be fhewn in the courfe of the following rules ap
examples. -

T ABLE XVIil

Contains the logarithms of nataral numbers, from 1 to 10,000 ; and to ﬁ":
decimal places of figures, which is as far as they are generally wanted in ‘h}‘
prattice of navisation. The index muft be prefixed by the computer, and is %
ways lefs by unity than the number of figures in the natural number.

TABOLE XX,

The logarithmic fines, tangents, and f{ecants have been found abundantly (uﬂig
cient for the general purpofes of navigation, when printed to five places, 1
figures, befides the index : accordingly the tangents and fecants are axh'\b"'ca
to no greater length in this Table. But it was thought expedient to print "
fines to fix places of figures, befides the index, for the convenience of {uch gFg
tlemen as chufe to ufe that improvement of Mr. Dunthorne’s method of r-cdt}c'ﬂi,
the apparent diftance of the fun and moon, which is inferted in Problem X. of [ht
book, becaufe the reduced diftance cannot be had true to the neareft {econd by 1115"5
method with fewer. Moreover, in order to facilitate the taking out of the ﬁ”;,
to fingle feconds, the differences of thofe fines to 100” are printed in two {mall C|,
lumps adjoining to them, and denominated Diff. 100%, and D. fo that by ® "
tiplying this difference by the number of odd feconds, cutting off the two ﬂgd
hand figures of the product, and adding the remaining ones to the right ha i
figures of the fings of the even minute, or {ubtracting them from the co-fin® .,
the even minute, will give the logarithmic fine, or co-fine, for the degrees

nates, and feconds propofed.

o R I L Cel R ae ) L] Byl mie b mo Ik

/o,

Suppofe it were required to find the | Find the Log. co-fine of 74° 16’ 344
fine of 24° 16 487, The difft 0 1007 is — 44
The diff to 100”is — 467 Multiply by — ;
Multiply by — 48 //g,

299

3736 2
1868 =

Subtrat — 22‘2”
Add ~— 224,16 | Log. co-fine of 74° 16’ - 9,433?
Log. fineof24° 16/ — 9,61382% ——=l}

Log. co-fineof 74° 16 347 9,43297*
on

Log. fine of 24° 16/ 48 9,614049
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Oa the contrary, if the degrees, minutes, and feconds be wanted to 2 given

°g_arithmic fine, or co-fine : look for that {ine which is next lefs, or the co-fine

bich ig nexgt greater than the given onc; againft which ftand the degrees and

linutes, Take the difference between the fine, or co-fine thus found, and the

8ien ones add two cyphers to it, divide this number by the difference to 1007,

fguuiilz q;uotient will be the fzconds to be annexed to the degrees and minutes
cfore.

Exam?PLE L ExaMeLE il

Find the degrees, minutes, and fe- | Find the degrees, minutes, and fe-
Onds correfponding to the log, fine fconds anfwering to the log. co-fine
.‘614049. 0-432008.

§ The givenfineis —  9.614049| 'The given co-fineis — 0.432968

Ue next lefs (24° 16) 0.613825 | Co-fi. next greater (74° 167) 9.433226

The difference is = 224 | 'The difference is — 258

QQTWO cyphers being added, makes|{ Two cyphers being added, makes
'n%o-: and if this be divided by 467, | 25800 and this being divided by 748,
“ﬁ?} dlfﬁ.‘l’fllcc to 1007, the quotient | the d1§f/€rence to 100", the quotient will
'y be 48, to be annexed to 24° 16/ : | be 347/, to be annexed to 74° 16': the
“C anfwer is therefore 24° 16”7 487, anlwer is therefore 74° 16" 34”7,

But that this additional place of figures may not embarrafs thefe who want
\‘ve_ places only, the fixth place is feparated from the others by a point; by
; Ich means the five frlt places, after the index, are taken out as readily as if

¢ fixth was not there: with this caution, however, that when the fixth figure

Ceads 5, the preceding figure, or laft of the five, muft be increaled by unity.

BuAe Bl By &%

i An exadt knowledge of the geographical fituation of places is of the utmoft
pﬂfwmncc, efpecialiy to fea-faring _r_:t:’rfuu‘s : it has therefore bee{n thonght pro-
~Uto add a table of thofe places, of which the {ituations are mppgfcd to be
1:’“'(1 with tolerable exatnefs; either from aftronomical obfervations made

e, or from good geographical furveys. _
fv['he table is divided into feven columns the firlt contains zh? names of the
*tal places, digefted in alphabetical order ; the fecond contains the part of
|te. World ; the third, the country, coaft, or fea where they are; the fourth the
8 Mtude . the fifth and fixth the lopgitude, in degrees, and in time, reckoned
ki N the meridian of Greenwich ; and in the f“."f;t]tél are put down the times of
H‘Jre“‘r?tﬁr obn the g!rays gf the full and change of the moon, at thofg places
it has been obferved. !

e

T A B L E“XXL

da?i the moon pafles the meridian of ;‘.r‘sy_plagc later eﬁ.-'crylday:‘,;m the did the
I,Mia:.efu:-e,_ by a number of minues, ry-.'las‘%h 1s'e<;lu_a1 to. the (-ufn:rence. (.:»f t{}g
¥, on of the {fun and moon’s right alceniions in tline, 10 tha'mrerval, it 18 ob-
of - that the moon muft pafs the meridians of fuch places as lie to the weftward
Q. “Feenwich later; and the meridians of fuch places as are to the ealtward of
.uflit‘-fwch _fgm:er, than {be paffes lhcl-menaz_:‘-‘n of Greenwich f:_y a m}ﬂjber of

U8, which is to the number of minutesin the above-mentioned difference,

b2 as
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as the diffance of that meridian from the meridian of Greenwich is to 35‘7'?'
And becaufe it is frequently of ule, at fea, to know the time of the mooB?
paflage over the meridian, ufually called her fouthing; the number of minat€”
by which fhe pafles the meridian of any place, before or after the time at whic
{ne palles the meridian of Greenwich, is inferted in this table. “The tabie 8%
be entered in the top column with the daily variation of the moon’s paffing t
metidian, and in the left-hand fide-column with the longitude of the fhip®
place; direltly under the former, and oppofite to the latter, fland a number %
winutes, whicli being added to the time of the moon's paffing the meridiad ©
Greenwich, if the longitude be wefl; or fubtradted from it, it the longitude
caft, will give the time of its pailage over the meridian of the given place.

Note. The daily variation of the moon’s paffing the meridian is found ,bf
taking the difference between the time of the moon’s paflage over the merid
of Greenwich on the propofed day and the day following, if the longitude of &
fhip or place be welt; or between the time of her paflage on the propofcd &
and that preceding it, if the (hip or place be in eaft longitude.

T B R - XXIT,

This table is ufefal in finding the moon’s declination, at a given place a‘ﬁ%
time, from her declination given in the Nattical Almanac for noon and ™
night at Greenwich. The mapner of ufing it is this. Tura the longitu eﬂ
the (hip or place into time ; and if it be weft, add it to, but if it be & :
fubtract it from the time at the given place, and it will give the time at Gre
wich. Take the moon's declination out of the Nautical Almanac for noo® of
midnight on the given day, according as the time at Greenwich is lefs or g"sfiﬂ
than 12" : enter the table with the wvariation of the moon’s declination in 1% if
the top column, and the time at Greenwich in the right hand fide colum®: .
that time Dbe lefs than 12", but with its excels above 124 if it exceeds ng
quantity : under the former, and oppofite the latter ftands the correction of t.d.
moon’s declination, which muft be added to her declination for noon, of m it
night, at Greenwich, if the declination be encreafing, but fubtraded fro® 5
if the declination be decrealing; and the {fum, or difference, will be the @

e de ¢ decrealing; a
declination at the given time.

ExsaMerLE L Exa-mpixw

- . . . - o “
What is the moon’s declination April | Whatis the moon’s declin. April Q”g

16th 1783, at 7" 22 inlong. 57° welt? | 1783, at 17° 477 in long. 162° W°

'e
Time at the thip, or place 7222/ | Timeat the fhip, or place 17" 47
Long. in time W.add = 3 48 Long. intime W, add — 10 4/

e D, ) "'-'_-
Time at Greenwich = 11 10  |Time at Greenwich on 26th 4 35

ol oy LR 2 ’
Moon’s declin. at noon == 7°18/ 8. { Moon’s declin. at noon Ly

Tab. XXIT. under 3° 15/ § Tab. XXII. under 3° 3! 10
. and opp. 11h 10/ gives ot 343 and opp. 4k 34/ gives} Pl A
M e 4 Sl

Moon’s declipatiog required ‘10 20 S, I Moon’s declin, required = 9

g AW

!
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Examere IIL ExamprLe IV.
‘,t}:N hat is the moon’s declination July What is the moon’s declination July
| = 1783, at 19 in long. 67° eaft? 20th, 1783, at 4" 49 in Long. 114° E.2?

L;me at the fhip, or place 19*' of Time at the (hip, or place 48 49!
Og. in time E. fubt. == 4 28 Long. in time E, fubt. — 7 36
Tllm: at Greenwich — 14 32 Time at Greeawich the 1gth 21 13

S

I"ft:»cm’s declination at midn. 8° 7/N.{Moon’s declin. at midnight ~ 6° 58/N,

ab. X XII. under 2° 54/ Tab. XXII. under 2° 58’

. 54/ . ab. . under 2° 5

and opp. 2® 32/ gives} 37 and opp. ob 13/ gives } T2y
Mcﬂn’s declin. required 7 30 N. 1 Moon’s declin. required g IgN.

| The moon’s right afcenfion may alfo be found by the help of this table, it
4 ¢ entered at the top with half the variation of her right afcenfion in 1252

¢ number found in the Table muft be doubled, and added to the right afcen-
°n at noon or midnight,

TABLE XXIL

This table will be found very ufeful in finding the fun’s right afcenfion for
Pfly given time, either before or after noon, under the meridian of Greenwich,
L.D“In the right afcenfions of the fun, given in p. IL of the Nautical Almanac

P noon at that place; and alfo in finding the fun’s right afcenfion at-noon

Uder any other meridian. It will alfo greatly facilitate the finding the fame

ling for any time under any given meridian, by combining the two former
Problems together. ‘The table muft be entered at the top with the daily varia-
91 of the fun’s right afcenfion, and in the left hand column with the given time
'om noon, or with the (hip’s longitude in the right-hand column; and direttly

Uder the former, and oppolite to the latter, {tands a number of minutes and
ftonds to be added to the fun’s right afcenfion for noon at Greenwich, if the
Ine be after noon, or the longitude of the fhip be weft; but to be fubtradted
Yom it, if the time be before noon, or the longitude of the fhip be ealt.

P amrLE L ExampLEe IL
What ic the fun’s right afcenfion at| What is the fan’s right afcenfion on
%n May 24th, 1780, io longitude| July 21ft, 1780, at oh 42" PM. at

;24° caft ? Greenwich ?
,]‘jn’g R, A, for N. at Greenwich an 7' 7" | Sw’s R. A, for N.at Gireenwich gh g 18"
. XX ITT, with daily diff: o ,a | Tab. XXIIL with daily diff } S
4 2" and eaft long. 124° § R R 3' 597 and gh 42’ P. M. 37
Sy —_ i
SR, A, at N. in long. 124° E. 4 5 44 |Sun’sR.A.at ohy2!P M. ~— ° 8 0635
Exampie IlL ExamMerLE IV.

1 What was the fun’s right alcenfion |. What was the fun’s right afcenfion
gﬂu‘ary 16th, 1780, at 6h 48" A. M. in Auguft 21ft, 1780, at gk 17! P. M. in
Dgitude 68° welt ? ' longitude 167° eaft?

h 5
0" 48/ A, M. is b 12/ before Noon,
?ﬁls R. A. for Noon at Greenwich 1902/ 2t” | Sun’s R, A. for N. at Greenwich 1o 47 12"
"%, XXIIT, & 4’ 1777 68° W. gives T 49 | Tab, XXIIL & 3'42" 7 167° E. gives — z 4
2y variation shralgives -~ 56 daily variation Sob17igives 4+ 126

Syp g
; .u‘n SR, A, for giy, time and pleee 39 53 14 Sun’s R, A for given timeand place 10 3 57

THE
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USE avo EXEMPLIFICATION or tue TABLES

PROBLEM I

O find the latitude of a fhip from the obferved meridional altitude of 18

fun’s upper or lower limb.

o5 D i

Correét the obferved altitude of the fun’s limb by fubtrating the dip of [h_f'
horizon (Tab. IL.) and the refraction (Tab. L) from it; and adding the 1’:_—1111‘
diameter (Naut. Almanac, p. I1L.) if the lower limb was obferved, or by ?”bc
trafting it, if the upper limb was obferved, and by adding, if you pleafe, th
parallax in altitude (Tab.III.) This will give the true meridional altirude ?
the fon’s center. The refra®ion muft be takea out with the altitude of 0
Jimb, corrected for the dip of the horizon. Take the true altitude from 99
and it will leave the true zenith diftance; which is north, if the zenith ¥*
to the north of the fun; or fouth, if it was the contrary, 'Take the fun’s ’c-
clination out of the Nautical Almanac (p. I1.) by the help of 'Tab. VI. notid
whether it be north or fouth.

Then if the zenith-diftance and declination are both north, or both font!”
add them together; but if one be north, and the other fouth, fubtract the 1€

& r

i
from the greater, and the fum or difference will be the latitude; of the f2P
vame with the greater,

b/
; s - 5
July 24th 1783, longitude 54° weft, the meridional altitude of the fUP
fower limb was oblerved to be 59° 16/, the zenith being north of the fun, 3°
- e £ I o . 1 7 . i

the height of the obferver's eye 24 feet above the {urfice of the feas what ¥
alia At o P

the latitude ?

Altitude of the fun’s lower limb — — 59° 16! of
Dip of the horizon from Tab..I1. fubtr. _— 4 49
tefradtion from Tab, 1. fubtr, = — — 34
Parallax in altitude Tab. II. add = ~— - = 4
The {un’s femi-diameter (p. III. Naut. Almao.) add 15548
e e e
True alitude of the {un’s center - o 50 26 38
- o
True zenith-dilftance e — — o 26, 53 ‘20 N-
"Uhe {un’s declination (Naut, Almap. p. IL.) — 19. 5v. 0
e g
Latitude of the Ship —_— — — 50 24 22N
ScHOLIU M.

It has been ufual to divide the rule for this problem into different cafes s b]i;
the neceffity for {uch divifion arofe wholly from confidering, improperlys *
zenith of the place as a fixed point, inftead of the fun. - M

; PROBLE™




PoRO B e T,
To find the latitude of a fhip at fca from the obferved meridional altitude of
Xed ftar,

BoiE

. Corre@ the obferved altitude of the far by fubtra&ing the refraftion
+ 40, 1) and the dip of the horizon (Tab. IL) from it; which will give the
e alticude. Take the true altitude from 9o degrees, and it will leave the
"¢ diflance from the zenith, which is north or fouth according as the zenith s
Orth or fouth of the ftar at the time of obfervation. Take the ftar’s declination
Ut of Table VII. and note whether it be north or fouth.

Then, if the zenith-diftance and declination be both north, or both fouth,
ffd them together; but if one be north, and the other fouth, fubtract the lefs
Om the greater, and the fum or difference will be the latitude ; f the fame

Mihe with the greater.

LExawmrlz.
i March 2gth 1783, the meridional altitade of Procyon was obferved 47 2727,
the Zenith being fouth of the ftar, and the height of the obferver’s eye above
¢ furface of the fea 22 feet; what was the latitnde 2

Meridional altitude of Procyon — - e o i A5
Refradtion from Tab. I. {ubtraét — = 13
Dip of the horizon from Tab. 11. fubt, . Lk 4 28
True altitude of Procyon - —_— i 77 22 34
(ST s
True zenith-diftance of Procyon - —_ 12 g7 265.
eclination of Procyon from Tab, VII, — gab TN,

——

Latitude of the Ship  — —_ — = 6 51. 98,

S 1 orER U

{ If the meridional altitude of a circum-polar ftar be obferved when it is below

it o Pole, or the meridional altitude of the fun at midnight, in any place where

{988 not fet: then, if to fuch altitude, correfted as above, there be added
¢ ltar or fun’s polar-diftance; that is, the complement of its declination, the
R will be the latitude of the place ; of the fame name with the declination.

PR 0 B I B M ~1IL

L To find the latitude of 2 fhip at {ea from the obferved meridional altitude of

Moon’s upper or lower limb.

"RuLE

Qo;f? the Jongitude of the given place, in time, add the number from Tab, XXI.
fuutiponding to that longitude, and take the {um from the time pf the woon’s
B .00 (p. VL. of Naut. Alman.) for the given day, if the longitude be eaft;
fir. & it to the time of fouthing if the longitude be weft; and the fom of dif.
the e Wil be the time at Greenwich when the moon was on the meridian of

8en plagce, To this time take the moon’s horizoatal parallax and femi-

diameter




=36

diameter from p. VIL of the Naut, Alman. and her declination from p. VL. b
the help of Tab, XXII, noting whether it be north or fouth,

. Correét the obferved altitude of the moon’s limb by fubtraéting the dip of the
i horizon (Tab. IL) from it, and adding the correftion of her altitude (taken af
of Tab. VIIL with the altitude of the limb correted for dip) and alfo b 4
femi-diameter, if the lower limb was obferved, or by fubtralling it if the UPPcL
1imb was obferved, which will give the true altitude of her center. Take i
wrue altitude from go degrees, and it will leave the diftance from the 23‘”[;
which will be north or fouth according as the zenith was north or fouth of
moormn,

"Then if the zenith diftance and declination be both north, or both fouth aée
them together; but if one be north and the other fouth, take the lefs from o
areater, and the fum or difference will be the latitude; of the fame name ¥

the greater,

ExaMPLE.

Auguft 24th 1783, in longitude 107° E. the meridional altitude of the !ﬂooﬂ;
upper limb was obferved to be 67° 423/, the zenith being north of the moDa;
and the height of the obferver’s eye 23 feet above the furface of the fea; Wi
was the latitude?

The dip of the horizon of the fea is 4" 34'. R

To 75 8/, the longitude in time, add 14/, the number correfponding t0 i 1'5
Tab XXI. take their fum, 7P 22/, from 22" 17/, the time of the B9 uiﬂ
fouthing in the Nautical Almanac for the given day, and there will T‘-’mﬂﬂ‘;
14h 49/, or 2" 49/ paft midnight; at which time the moon’s horizontal pard h“’
was g4/ 27", her {emi-diameter 14/ 517, her declination 24°03' N. a0 ;ti‘
correftion from Tab. VILL anfwering to horizontal parallax g4’ 27/ an
tude corrected for dip 67° 38/ is 20 207,

Meridional altitude of the moon’s upper limb 672 49! 30”
Dip of the horizon (Tab, IL) fubtrat — 4 34
Corre@ion from Tab. VIII, add o e — oq 20
Semi-diameter (p. VIL. Naut. Alman,) {ubtract 14 5t
 a—
True aititude of the moon’s center - — 67 43 25
[5e e o s
——————r
"T'roe zenith-diftance " - o - 22 16 35 g
The moon’s declination e ) — %4 © 3088
P
Latitude of the fhip s — AR X N

PROBLEM IV, 0
To find the latitude of a fhip at fea, having the latitude by accoud® e |
obferved altitudes of the fun, the time clapfed between the obfervation®s
fured by a common watch, and the fun’s declination.

RuzLe ﬁjnrg
To the log-fecant of the latitude by account, add the log-fecant of the
declination : their fum, reje@ing 20 from the index, is the log-ratio. fub’
Fromt the natural fine of the greater altitude, taken out of TFab. ik den
tract the natural fine of the leaft altitude; find the logarithm of the remdt
and write it under the log-ratio. Wii"
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With half the elapfed time enter Table XVI. and, from the column of Zalf
€lapfed time, take our the logarithm anfwering to it, which is alfo to be fet down
Under the log. ratio. 9

Add thefe three logarithms together, and look for their fum in Table XVI. in

e column of middle time ; and, having found the logarithm neareft to it, take
Out the time correfponding, put it under half the elapfed time, and fubtra® the
¢ from the greater : their difference will be the time from noon when the greater
Utitude was taken. :

With this time enter the Tabie again, and, from the column of &g. 7ifing, take
Out the logarithm correfponding to it: from this logarithm fubtraét the log. ratio,
nd the remainder will be the logarithm of a patural number, which being found
In Table X VIII. and added to the natural fine of the greater altitude, will give
the patural fine of the meridional altitude of the fun,

From the meridional altitude of the fun the latitude of the fhip is to be found by
the latrer part of Problem L.

SIEH O LT Y M.

If the latitude found by the preceding rule differ confiderably from the latitude
bB’ account, the operation muft be repeated, ufing the latitude laft found, in-
flead of the latitude by account, until the refult gives a latitude which agrees
Uearly with the latitude uled in the computation.

B A MR LRE S

July 20th 1779, being at fea, in latitude 39° 28’ N. by account, at 11* 30" 15"
bY my watch, the altitude of the fun’s lower limb was obferved to be 68¢ 18/
ind at 12h 26’ 28”7, it was 70° 58/, the height of my eye above the {urface of

€ fea being 21 feet :. what was the true latitude of the thip ?

Al, fun’s L. L. 1ftobl. 68 18 45 — Alt. fun’s L. L. 2d obf. - 70 58 o

Dip of the horizon fubt. 4 22 4 22

Refraction, fubtraét — 23 19

Sun’s femi-diameter, add 15 48 15 48

True altitude {un’s center 68 29 48 R

Time by Alt. fun’s Natural

Watch,  center. fine. — Lat. by acc. - 39° 28’ fecant - o.11239
II" 30" 1g/ - 68° 30’ - 93042 — Suwsdeclin, - 20 41 fecant - ©.02893
..2\{5__2_8' =91 0% 04637 — Log. r.‘atio — —  0.14132
= 56 13 elapf. time. 1592 — ~— Logarithm -~ = 3.20194
O 28 6f — — Logarithm of half the elapfed time — — oo9gr1154
9 20 361 — Logarithm of the middle time “— = 4.25480
£ Log. rifing - 1.72869

7 30 Time from noon
Log. ratio  — — 0.14132

Natural pumbee. e e 39 ~~ -~ 1.58737

L2

Natural




Natural pumber  =— — 29 P 1.58737

Natural fine of greater altitude — 94637 — —
o0® of
Natural fine of merid. aliitude — 94676 7E 13
Meridional zenith diftance - 18 47
"The fun’s declination — — 20 41
Latitude of the hip —  — 39 28 North

B oA N1 Pty Bsd s

Nov. 21ft 1779, being at fea, in latitude 5o° 40’ N. by acconnt, and L‘mgh"ds
48° Weft, at 10" 17’ 30" by watch, the altitude of the {un’s lower limb was ob
ferved to be 17° 4%, and at 11b 177 30” it was 19° 31%, the height of the Gb;‘
ferver’s eye above the furface of the fea being 21 feet : what was the latitude ©
the thip?

i
Alt.of fun’sL. L. at 1t ob. 17° 4 15" Alt. of fun’s L. L. at 2d ob. 19° 31’ 45/

Dip of the horizon, fub. 4 22 4 2%
Refraction, {ub. — 3 i 2 39
Semi-diameter, add — 16 13 16 15
— ————— _——"'/
"True alt, fun’s cent, 17 13 4 19 40 59
—-‘-w——-'-l-/
Time by Alt. fun’s Natural :
watch. center.  fine. Lat. by acc. go® 40" fec. - ' o 19803
10° 177 30” - 14° 13 - 29599 Sun’sdeclin. 20 o fec. - _O_-O_EZO/I
11 17 30 =~ 19 41 - 33682 Log. ratio . 0.225%
1 o o elapl. time. 4083 - - Logarithm - 3.6109
o 30 o half elapfed time —— Logarithm - 0.8843%
I o 50 middle time e e —_— 4.720;3f
o 30 jo time from noon = =— s Log. rifing — 2-95523
Log. ratic — 0,225
Nat, number — 38 - -— — 2.7399°
Nat. fine gr. alt. — 23682 - go° o
Nat. fine mer. alt. - 34220 - 20 1
Meridional zenith diftance - 69 59
The fun’s declination - T i,
Latitude of the fhip — 49 59 N.

by
s

As the latitude refulting from this computation differs 41 miles from tl
account, the operation muft be repeated, ufing the laft found latitude inftea
that by account.

Lalt
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Laft found latitude 49° 59" fee.” - 0.19178

Sun’s declination 20 o fec. ' 002701

Log. ratio = - 0.21879

Diff. N. fines 4083 e Logarithm - 3.61008

Half elapfed time of 300 = ——  Logarithm - 0.88430

T ey — Middle time - 4.71407

Time from noon - 0 30 © He— Log. rifing - 2 93223

Log. ratio - 0.21874

Natural number — 517  — —— Logarithm -~ 271344
Natural fine gr. altitude 33682 - = - goo
Nat. finc mer. altitude 34199 - - - 20 0

7o ozenith dift.
20 o fun’sdeclin,

50 o latitude N.

. The latitude laft found differing only one minute from that ufed in the opera-
1o may be relied on as the true latitude.

In the two preceding examples it has been fuppofed that both altitudes were
{akf:n at the fame place ; but as that can feldom happen at fea, it is neceffary to
W how to correét one of the altitudes fo as to make it what ir would have
*en if obferved at the fame place where the other wass and this may readily
€ done as follows :

et the bearing of the fun be obferved by the compafs at the inftant of the
"E obfervation ; take the number of points between it and the thip’s courfe, cor-
Qed for lee-way, if the makes any ; with which, if lefs than cight, or with
What it wants of 16 points, if more than eight, and the diftance run between
the obfervations, enter the Trawverfe Table, and take out the difference of latitude
mrrerponding to them. Add this difference of latitude o the firft altitude, if the
Umber of points between the fun’s bearing and thip’s courfe were lefs than
Bht ; but {ubtraét it from the firft altitude, if the number of points were more
1an eight, and it will be reduced to what it would have been if obferved at the
e place where the fecond was. : : .
w0 TE, The refult of the operation will be the latitude of the fhip at the time
‘hl;erf the fecond altitude was taken, and muft be reduced to noon by means of

og,

¢
t

B A M P T T

S)hNO"eran:r 19th 1779, latitude by account 47° 34’ N. longitude 30° E. at -

;7‘}55’ 30" by watch, the altitade of the fun’s lower limb was obferved to be

. 24’, and the bearing of its center by compals, S. b. E  E. :.md at

the 54’ 10 the obferved altitude of its lower limb was 21°45%/, the height of

a Obferver’s eye being 20 feet. The fhip’s courfe, by compafs, was E, 18,

1udlhe rate of feven knots, and fhe made no lee-way : what was the true lati-
© of the hi p at the time of the latter obfervation ?

<2 Ship’s
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Ship's courfe E. £8. — 4% points
Sun’s bearing 5. b. E. $ E. 14 points

Angle between  — 61 points, diftance run 21 milgs.
Difference latitade (add) —_ 7' 0"
Al fun’s low, limb, tft obf, 17 24 o
——— i
Firlt altitude reduced - 17 31 o Alt.fun’slower limb, 2d obf: 21° 45’ 3%
Dip of the Lorizon, fubt. 416 —_ 4 12
Refrattion, fub. - s — — 28
Sun’s femi-diam. add —— 16 15 —_ —_ 16/15‘
True alt, fun’s center ~— 17 39 59 —ee 21 4§ 7
Timeby Alt. fun’s Natural = 41
watch. center. fine. Lat; by ace. 29° 345 ¢ - 0.1796,
oh'ss 30" 17° 40" 30348 Sun’s decl, 19 30 fec. - cg_-f_‘f}’;
b e e R S by 0 ) — Log. ratio — 0,195
"2 58 40 é€lapf, time 6978 — Logarithm — — 3‘84371
I 20 20 half elapf. time ~ — Logarithm  —— 0.4201 ’
o 722 10 middle tine _ Logarithm e 4 40°
3_3___ e
o 56 10 time from noon - Log. rifing —_— 3.47533
- Log. ratio -_— 0.1955/
-—-"/‘3
Natural number - 1001 - - 3-278 !
Natural fine of greater alt. = 37326 ‘
e Do Q
Batural fine of mer. alt. = 39227 = 23 6
Meridional zen. dift. - 66 54
Sun’s declination - - 19 30
Latitude of the fhip - 47 24

ExamrerLE IV,

< df

Oétober 28th 1766, latitude by account, at the time of the latter azmgﬁr
470l N, At 13k o8 a0l A, M. by warch, the altitnde of the fun’s 19,'_,\,«1
limb was obferved 28° 18/, and the azimuth of his center by compafs, S, b- 5

At 2" 58" 20” by watch, the altitude of his lower limb was found 16° 49 7. . |

beight of the obferver’s eye being 20 feet ; moreover the fhip’s courfe Was z.!fg'
with her larboard-tacks on board, at the rate of fix knots, and fhe l'ﬂflde it
point lee-way: what was the latitude of the fhip when the latter alttd o
taken ? ' : :

Ship’s co. M. E. with % a point lee-way on the larboard-tack makes N- B7 7y
;\yhich. is twelve points and a half from S, b. W, the fun’s bearing at the fir el
{.‘grrg;@uqng which being taken fmm 16 points, becanfe it is above e;ghlt,Pomﬁ.

%Ef .
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b potiits. © This, a8 a courfe, with 21 miles, the diflance run between the ob~ -

7

IVations, gives diff. of lat. fub.0® 16" ©
t fun’s low. limb at 1{tobl. 28 18 ©

Fi_r& sl situde teduced? - s=n 28~ 20 Al fun'sLdimb; ad obf. 16° 40" 67

RIP of the horizon, fub. - 4 16 B - - » 4 16
efl‘_a&ion, {ub. = 1 46 - - - - 4 8
*Wi-diameter, add - 16 10 - - - - 16 10
Lrye alt. of the center - - 28 12 8 — =— — 16 48 46
Time by Alt, {fon’s Natural  Lat. by acc. 43° g0’ fec. = - 0.17300
Watch, center, fine. Sun’s decl. 13 17 fec. - - ~ 0.01178
' ilh 28" 20" 28° 12" 472535 Log. ratio — - 0.18487
58 0" 169" 25931
Q‘:’,'_O__?_eiapf. time 18324 @ — — Logarithm  —  4.26302
! 45 o half elapfed time s Logarithm * —  ©.35430
! 14 o mddle time — — Logarithm —  4.80219
031 o time from noon _— — Log. rifing  —  2.96067
Log. ratio —  0.18487
Natnral number - - - 507 - . - 2.77580
ftural fine of greater altitnde - 47255
N, 900 0’
atural fine merid. altitude 47852 = 28 35
The fun’s meridional zen. diftance - 612s
The fun’s declination CTESER s O
The lat. of the fhip — a8 BN,

e

Remark 1. 'Fhe operation is the fame whether the fun hath north or fouth
fclination 5 and allo whether the fhip be in porth or fouth latitude.

Remark 11, When the fun hath no declination, the fecant of the latitude will
¢ the log. ratio.

Remark 1IL.  The obfervations muft always be taken between nine o'clock in
Ehe morning and three in the afternoon ; and the ngarer the greater altitude is -
9 noon, the better.

b Remark 1V. I both obfervations are in the forenoon, the interval muft not
€ Much lefs than half the diftance of the firft obfervation from noon.

Remark V. = If both obfervations are in the afternoon, the interval between
thern muaft not he much lefs than the diftance of the firft obfervation from noon,

Remark VI, 1f one obfervation bein the forencon, and the other in the after-
00n, the interval muft not exceed four hours and an half.

Remark VIL.  The above limitations are founded on a fuppofition that the fun’s
‘]ae_f'ldi_annl zenith diftance is not lefs than the latituc_]e'of the place; but if the
wtitude of the place fhould be double the {un’s meridional zenith diltance, the

't of two altitudes takea in the forenoon muft not be before half paft nine, nor
the fecond before three quarters paft ten. The firlt of two taken in the after=

890 muft not be later than a quarter Eaﬂ: one, nor the fecond after half paft two.
: 1f
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If one be taken in the morning and the other in the afternoon; that in the mo™
ing muft not be taken before half paft nine o'clock, and the interval betwee
them mufl not exceed 31 hours, |

Remark VUL 1f the latitude of the place be three times the fun’s meridio®
zenith diftance, the firft of two obfervations taken in the forenoon muft not e
before ten o’clock, nor the fecond before eleven. The firft of two taken in ! é
afternoon muft not be later than one o’clock, nor the fecond after two. 1 "
obfervation be taken in the forenoon, and the other in the afternoon ; that
the morning muft not be before ten, and the interval between them muft not €
ceed 3 hours.

Remark 1X. If the latitude be five times the fun’s meridional zenith difta®!
the fir(t of rwo eblervations taken in the forenoon muft not be before half p'a
ten o’clock, nor the fecond before a quarter after eleven. The firft of two tak¢
in the afternoon mult not be later than three quarters paft twelve, nor the fec®”
later than half paft one o’clock. If one be taken in the forenoon, and the Ut..'u.
in the afternoon ; the morning one mufk not be before half paft ten, and the!
terval between them muft not exceed two hours and a quarter.

Remark X. 1f the latitude be twelve times the fun’s meridional zenith diﬁaﬂ‘:;’
the firft of two obfervations taken in the forenoon muft not be before eleven 0’clo””’
nor the latter before half paft eleven. The fitft of two taken in the aftern®
muft not be after half paft twelve, nor the latter afier one o’clock. If one B¢ L
the forenoon, and the other in the afternoon, the morning one muft not be b
fore eleven o’clock, and the interval between them not more than an hour &
an half. ' fgo

If the preceding remarks be attended to, the laticude found by the calc® "
tion will be, at leaft, five times pearer the truth than the latitude by accf?““;
that is, the error in the computed latitude will not be above a fourth part © !.u
difference between them : and hence a judgment may be formed whether it ¥
be neceffary to repeat the computation with the latitude laft found or not.

i0

PTREOB L E"M V.

. ‘ : X +qti0?
"The apparent time, the fhip’s latitude and longitude, and the fun’s declinat
being given, to find its altitude,

RUSEET

If the fun’s declination, and the co-latitude of the fhip be both north or hgitg
fouth, take their fum *; but if one be north and the other fouth, take their
i ference for the fun’s meridional altitude, s hi

With the apparent time from noon enter Table XVI. and take the logﬂf't{ﬂﬁ
correfponding to it out of the eolumn of log. rifing ; to which add the €O ']ng
of the latitude, and the co-fine of the fun’s declination ; their fum, 1“5.1‘3&E g
20 from the index, will be the logarithm of a natural number, which 7
fubtracted from the natural fine of the meridional altitude, will give the patdt®
fine of the fun’s altitude at the given time,

b SN L B DL A

What is the true altitude of the fun’s center in latitude 49° 57* N. of
25th 1780, at 6" 56" 20" in the morning ?

July

® If this fum exceed 9o° take it from 180% and ule the natural fine of the remajnder.

App¥




12" of of
Apparent time = 6 56 20

' Time from noon 5 3 40 Itslog. rifing (Tab. XVL) = © 487800

Coulatitude — T el N log. fine  (Tab, XIX.) . . 9.808352
Un’s declination 19 34 N. log. co-fine (Tab, XIX) + . 9.97417

45876  log. == 4.66159
Meridional altitude 59 37 Nat. fing 86260 : 2

Trye ale, fun’s center 23 49 Nat. fine 40390

Examerrze 1L

What was the true altitude of the fun, at London, November 24th 1779, at
21/ 30/l apparent time, ia the afternoon ?

'Apparent time from noon 3821/ 307 e Log. rifing —  4.35900

?0~htimdc — 38° 28! N. — L.og. {ine ~— 079383
Sty declination == 20 38 8§, — Log.co-fine — g.97121

: 21088 Log. = .4.32404
Meridional altitude 17 50  Nat fine go623

———

Tfllc alt. {un’s center 5 28 Natfine og537

P RGB LE M Vi

The apparent time, and the latitude and longitude of the fhip being given,
B fing the altitnde of any knowan-fixed {ar.

|5 s o

«. Turn the longitude of the fhip into time; and, if it be weft, add it to, hut
it be eaft, fubtract it from the apparent time at the (hip, and it will give the
I:Ime at Greenwich. Take the {un’s right afcenfion for that time out of the
. Utical Almanac, by the help of Tab. XXIII, and add it to the apparent
thme at the fhip, which will give the right afcenfion of the mid-heaven. Take
oy ftar’s declination and right alcenfion out of Tab. VII. and take the difference
“tWeen jts right afcenfion and the right afcenfion of the mid-heaven, which
Ul be the diftance of the flar from the meridian.

With the diftance of the ftar from the meridian take the log. riling out of

?“hle XVI. to which add the co-fine of the fhip’s latitude, or the fine of its
ff‘lﬂtitude, and the co-fine of the ftar’s declination ; their fum, rejeting 20

tr“m the index, will be the logarithm of a natural number, which being fub-
ia&@d from the natural fine of the meridional altitude of the ftar (found as
th the preceding problem) will give the natural fine of the ftar’s altitude at

| ° Biven time,

Examrre
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ExXANMPLE
he true altitude of Aldebaran, at Londop, en Apnl

What was the t
1780, at 5" 56/ 20" apparent time ?

Apparent time — 5" 56 20/
Long. in time W. 22
Time at Greenwich § 56 42 Sun's R 1h22! 537 by Tab. XXTIL
App.time 5 56 20"

the 11 th

Right afcenfion of the mid-heaven 7 19 13
The ftar’s right afcenfion (Tab. VIL) = 4 23 20
Diltance of the ftar from the meridian 2 55 §3  Log. rifing 4-4476%
Declination of Aldebaran (Tab. VIL) 16 3 N. Co-fme — 9.98217
Co-latitnde of London — ass g8 NS BIGE A 9793*’3'
Meridional altitude of the ftar 54 31 Nat. fine 81428
Natural number —_ 16757 log. 4.22479

The flar’s true altitude —  40° 18/ Nat. fine 64671
407

PROBLEM VI

dime, and the latitude and longitude of the fhip being give”

The apparent time,
to find the true altitude of the moon’s center.

Rt LE.
Tarn the longitude of the fhip into time; and if it be weft, add
if it be eaft, fubtradt it from the ap]
time at Greenwich.
out of the Nautical Almanac, p. II. and add it to the app
which will give the right afcenfion of the mid-heaven.
wich, take the moon’s dec
{p. VL) by the help of Ta
the difference between it and the vight af
be the diftance of the moon from the meridian.
With the diftance of the moon from the meridi
Tab. XVL to which add the co-fice of the {
latitude, and the co-fine of the mooun’s declination ;
from the index, will be the logarithm of a natural number,
tra@ted from the natural fine of the moon’s meridional altin
Problem V.) will give the nataral fine of ‘the moen’s
time.

EX4AMPLE.

What was the true altitude of the moon’s center, Auguft tl

1gh 16/ 52/, apparent time, in latitude 14° 45

Jarent time at the fhip, and it will give ot
i

. XX1I. Turn the right afcenfion into time, 20C
cenfion of the mid-heaven, which

hip's latitnde, or the fine of ‘Bags
. their fum, rejecting. o
which being M
wde (found 22 4
's true altitude at the 8

ol
e 26th f_’sz;“
'S, and longitude 167° &**

put

it to
1 ] [bﬂ

- of

By the help of Tab, XXIIL take the fun’s right alcen®

J ! . P
arent time at the .

To the time at Gré®

lination and right afcenfion out of the Nautical Almﬂ“kc

out 2

an take the log. riling OF"

its

f

Appr




1 f.nﬂl‘sn*_ tithe 19” 16/ 52“
| Pslong. 167°=11 8 oFE.
\
‘ s E -
‘;l]m'e at Greenwich 8 8 §2 ©%R=r10"21/ 517D sR:=237° 59/ Dec. 16°1/N.
j PParent time at the fhip —— 19 16 52
.\{ght afcenfion of the mid-heaven 5 38 43
| °on's right afcenfion in time  ~— 2 31 36
'h‘p, A
; 1..11_1ce of the moon from the meridian 3 6 47 Log rifing  4.49711
) il g
18&011’5 declination 10°19' N, e i RO 0.09292,
§ ] o . £ » e
| 'P's co-latitude Ve 15§ A& %= o © Sipe = 0.9854%
'MOOH'S merid. alt. 64 56 Nat. fine  gog82

Nat. number 29887 Log.  4.47548

e alt, moon’s center 37° 208 Nat. fine 60693

S¢HOLIUM.

.nb'.l‘he operations in the three laft problems biiag out the true altitude of t'.ie
‘hit&,;’ if; thgr::‘forc, rl'ue apparent llIEl[LLd'G be wanted, as i iﬂf)i’f commonly
Iitr; cafe, the (uha._-r';:}c-'u between the refration and pamll:‘\x in altitude mufl be
Eic:d to the true altitude of the fun; the refration mufl be added to the true
i,\i‘f\ﬂc’:e of a ftar; and the corre@ion, taken out of Tab, VIIL. muft be fub~
ted from the true altitude of the moon, thus found, to obtain their re-

B
untuae,

h -
“Cive apparent ai

PR ARl B e NEHE

The latitude of a place, the fun’s declination, and its altitude belng given
0d the apparent time at that place. -

15 s s R

" From the obferved altitude fubtradt the dip of the horizon, and the refrac.
; “"un; and to the remainder add the fun’s femi-diameter; the fut will be the
%r“ altitude of the {un’s center. Subtrat the natural fine of the altitude, “thtzs
i "“Cted, from the natural fine of the meridional altitude, found by the direc-
fﬁgs given in Problem V. and to the logarithm of the remainder ﬂdl-l the Jog.
| . 0¢ of the fhip’s latitude, and the log. fecant of the i:up’s dic!manon; their
i, Tejecting 20 from the incex, muft be fought for in "Tab. XVL. under log.
8 and the time correfponding to it is the apparent time from the neareft
; b % when the fun’s altitude was obferved. Confequently, if the obiervation
audmade in the forenoon, the time, zhug found, mull be taken from 24 hours,
the remainder will be the apparent time from noon of the preceding day.

ExaM?PLE I
Iwglgﬂrch sth ‘1780, about half paft 2 P. M. in latitude 16° 24! N. longitude
S E . the aliitade of th: fun’s lower limb was obferved to be 47° 13/, the ob-
‘ i ferver's

-3
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ferver’s eye being 20 feet above the furface of the fea, what was the app¥f
time when this obfervation was made}?

eib

Refra&. (Tab. L) " of 53/ | Sun’s deelin,N. A. 5°417 307§,
Dip (Tab. IL.) 4 16 | Ship’s long. gives -~ 8 41 :

: _— Time from N. gives — 2 21 }Table VL
Sum - £ 5
Sun'’s femi-diam. 16 ¢ | Sun’s declination 5
Co-latitude . == 73

9 043
47 508. fecant 10.001(;:;
36 oN. co-fec, 10.01°

Corredt. ©’salt. 311 0O
Obfial.@’sll.g7 13 o | Mer.alte = 79 34 Natfi.g258%

Truealt. fun 47 24 © Sl ¢ g Nat. fine 73610

' 18977@-4-?@

"

e
Apparent time — 2" 29/ 2 —  Log. rifing 4..295’-

Examere IL

July the gth 1775, about 8 A. M. in latitude 34° 55/ N. longitude 40° W- th:
alfitiide of the fun’s lower limb was obferved to be 36° 491/; the obferver’ «e)}11
being 21 feet above the furface of the fea: what was the apparent time whe
this obfervation was made ?

Refr, (Tab.1.) 1’ 16
Dip (Tab.IL) 4 22

Sun’sdecl.Naut. Al 22°23' 15/ N,

Ship’slong. gives — 52 }
Time fr. Nocngives+ 1 18 Table VI,

Sun’s declination 22 23 4iN. log. fec. 10,0
|Co-latitude  — 55 5 oN. log.co-fec. 10©

Sum - 5 38
Sun’s femi-dia. 15 47

,401
3619

Meridional alt. 77 28 41matfl.97623

Can. D%ak . %o
Alt.e's[.l._gé 49 30

©'struealt.36 59 39 - - - Nat, fine 60181
: ol
37442 log.4:57%
Time from Noon on the gth - - 3hg8 227 . Tog. rifing 4:693
7 o LS o ?
Apparent time on the §th - a0 T 38

PROBLEM IX

The latitude and longitude of a place, the right afcenfion, declination <
altitude of a fixed ftar being given, to find the apparent time at that places

RuwLeE, ftie

Subtract the dip of the horizon, and the refraftion, from the obferved & ¢
tude of the ftar; and let its right afcenfion and declination be taken % ye
Tab. VIL. for the given year, &c. Find alfo the meridional altitude of the t
diretion given in Prob.V.; from the nataral fine of which take the patural g
the f{lar’s correfted “altitude, and find the logarithm ‘of the remainder s




B

this logarithm add the logarithmic fecant of the latitude of the thip or place,
and the logarithmic fecant of the ftar’s declination : their {um, rejecting twenty
rom the index, muft be fought for in' Table XVI. under log. rifing, and the time
Correfponding to it will be the diftance of the ﬁ_.ar frem the meridian ; which be-
Ing added to the ftar’s right afcenfion in time, if the ftar was welt of the meridian
at the time of obfervation, or fubtraéted from it, if the ftar was then ealt of the
Meridian, will give the right alcenfion of the mid-heaven., Find ®he fun’s right
afcenfion in time, by help of Table XXIII. for noon at the given place, and {ub-
tract it from the right afcenfion of the mid-heaven ; the remainder is the eftimate
time, Enter Table XXIIL. a fecond time, with the eftimate time, and daily va-
Mation of the fun’s right alcenfion, and fubtraét the minutes and {econds, thus
ound, from the eftimate time ; the remainder is the apparent time when the al-
titude of the ftar was obferved.

-

Exaare aon,

April 14th 1780, latitude 48° 56" N. longitude 66° W. the obferved altirude of

ldebaran, weft of the meridian, was 22° 2413 the height of Ehe oblirver’s
Cye, above the furface of the fea, 21 feet: what was the apparent time when that
Obfervation was made ?

Sun’s R fornoonatGreenw. 1h 31/ 1”7 Refraltion; Table I. o 2/ 1871
Long, 66°W. Ta.XXIIL giv. + 41 |Dip, Table II, — — 4 22

B e —

©’s R at noon given place I 31 42 |Correftion Seicy 6 40
— | Obferved alt. ftar  — 22 24 30
Star’s decl, Table VII, — 16 3 N. —_—
Co-latitude _— — 41 4 N, [True alt. ftar — UG
Star’s meridian alt, — 57 7 Nat. fine 83978
True alt, ftar, ~—— 22 18 Natfine 37946
Difference of the nat. fines —_ — 46032 - Log. 4.66306
atitude of the fhip - — 48°56"0” - Log.fecant — 10.18248
tar’s declination e e 16 3 0 - Log;fecant — 10.01727
Star weft of the meridian — 4h 57 8 - Log.riing — 4.86281
Star's right afcen. Table VIL, —: 4 2320
Righ{ afcen. mid-heaven o 9 2028
a0’s right afcen. at noon -— 1 S
Eﬂ‘imam time — — 7 48 46

umber from Table XXIIL fubt, © 1 12

Apparent time  — — — 7 4734

P——

PROBLEM X

Having the apparent, or obferved, diftance of the moon from the fun, or a fixed
Iy together with the abfeyved altitnde of each, to find their true diftance,
d 2 RyLB

&




e8]

R v nte.

Firft method, or Mr. Lysas's improved.

1ft. To the proportional logarithm of the ftar’s refraction, or the differencé
between the {un’s refraction and its parallax in altitude, add the co-fine of the
fun or flar’seapparent altitude, the fine of the apparent diftance of the mool
! from the [un or ftar, and the co-fecant of the moon’s apparent altitude ; thell
fum, rejecting 30 in the index, will be the proportional logarithm of the fir
arc,
| 2d. To the proportional logarithm of the ftar’s refration, or the differ:
| ence between the {un’s refraction and its parallax in altitude, add the co-tange?
i of the fun or flar’s altitude, and the tangent of the apparent diftance of th
il woon from the fun or ftar; their fum, rejedting 20 in the index, willbet
proportional logarithm of the fecond arc.
' 3d. If the apparent diftance be lefs than 9o°, take the difference between the
firtt and fecond arcs, which muft be added to the apparent diftance, if the fir
arc be greiter than the fecond, but fubtradted from i, if the fecond arc ?
greater than the firft : if the apparent diftance be greater than 9o°®, the fum v
the two arcs muft be added to the apparent diftance, to give the diltance cor”
re&ted for the refraltion of the fun or ftar. :

ath, - Take the correction of the moon’s altitude out of Table VIII. t
proportional logarithm of which add the co-fine of the moon’s apparent altitud®
the fine of the diftance corrected for the fun or ftar’s refraction, and the co?®
cant of the fun or fiar’s true altitude 5 their {um, rejecting 30 in the index, wil
be the proportional logarithm of a third arc.

sth.  To the proportional Jogarithm of the correétion of the moon’s a]titﬂfk
add the co-tangent of the moon’s apparent altitude, and the tangent of the i
tance, corrvéted for the fun’s or ftar’s refraction ; their fum, rejeéling 20 in ¢
index, will be the proportional logarithm of a fourth arc.

6th. If the diftance, corre€ted for the fun or itar’s refraétion, be lefs thao 900’
take the difference between the third and fourth arcs, which difference mul
fubtra@ed from the diftance, correfted for the fun or ftar’s refraltion, if the |
third ar& be greater than the fourth ; but it muft be added to it if the fourth arc
be greater thun the third : if the diftance, correted for the fun or ftar’s refrac”
tion, be greater than go°, the fum of the rwo arcs muft be fubtradted from !
to obtain the diltance corrected for the fun or ftar’s refraftion and principal efte ‘
of the meen’s parallax, -

7th. Enter Table XIIL. under the apparent diftance, correéted for fun or ftar$ ‘
refradtion and principal effect of parallax in the top column, with the corre 10? ;
of the moon’s altitude in the lefi-kand fide column, and take out the number ? '
feconds which ftand under the former and oppofite to the latter. Enter it 8™ |
under the {ame correéled diftance in the top column, and oppofite to the princip? .
effe& of the moon's parallax in the left-hand fide column, and do the like? *
difference of thefe two numbers muft be added to the diftance, correéted for t!-'
fun or ftar’s refraction and the principal effe€t of the moon’s parailax, if the l[
tance, fo correéted, be lefs than go®; but it muft be fubtraéted from it, if tha
diftance be greater than 9o°, and the fum or difference wiil be the true diftanc®
of the objelts,

0 the

17

20 ) = R0 £ ol 30

tangen Sy
me timer
whethef

It will greatly expedite the computation if all the logarithmic fines,
&c. which full at the fame opening of the book, be taken out at the {a




9. 3

Whether they relate to the fir{t or fecond parts of the operation: thus, the co-
e ang co-[‘ungt‘ﬂt of the ftar’s apparent altitude, and co-fecant of its true alti-
ide may all be taken out at the {ame time, and written down in different parts of
the paper ; and {o alio may the co-fine, co-tangent, and co-fecant of the moon’s
Pparent alticude; the fine and tangent of the apparent diftance; and the fine
ing tangent of the diftance, corrected for the refra&ion of the {un or ftar.

g8 0 5 o 0 R

Admit that the apparent altitude of a flar was 24° 48/, when that of the
00n’s center was 12° 397, and their apparent diftance 51° 287 35" ; the moon’s
Crizontal parallax being 56" 15”7: what was their true diftance ?

Star’s apparent altitude — 24° 28"
Srar’s refraftion 54 2 3
Star’s true altitude PR, 24 45 57

Vv refraftion — 2/ 37 P.L. 1oagy — — — 1.0435
g apparent alt. - 24° 48/ Co-fine 9.9580 — Co-tangent 10.3353
Pparent dift. — 5t 29 Sine - 9.893¢  —  Tanmgent - 10.0991
I"loan’g, apparent alt. 12 3o Co-fec. 10.6647 Sec.arc 0o’ 453"P.L.2.3779
2.4596—=P.L.1ftarco 37%

Qﬁrre&'mn of the dift. for the ftar’s refration — o 8 fub.
Pparent diftance 5t 28 33

I)‘IPE- corre@ed for the ftar’s refrattion e 51 28 2%

:EO“'-moon’s alt, Tab, VIIL 5o’ 42" P.L.0.5502 — 0.5502
i).UOtz’s apparent altitude  12° 30 Co-fine 9.9896 - Co-tangent 10.6542
‘.‘“- corr. for ftar’s refrac. §1 28 Sine - 9.8033 - Tangent - 10.0588
Wr's yrue altitnde  — 24 46 Co:fec. 10.3779  4tharc 8 57P.L.1.3032

—_—

0.8110==P.L.3darc27 49

D Principal ef%& of the moon’s parallax 18 52 fubt.
"Pfﬂnce correfted for the {tar’s refraftion — 51 28 27
h; s A i
Qlﬁ- corr, for ftar’s refract. and princip. effetof parall. 51 9 35
.?”- moon’s alritude in Tab. X1IL gives o' 187 &f 15 add

*tond corr. dift, in "Tab. XIIL gives - o 3 §

T :
e dift. of the moon and flar  ——  — o S )

ExaMp?pLE IL

|
{
|

h
i

Let the apparent altitude of the fan’s center be 84° #’, that of the moon §° 17/,

mf_f'ppm-em diftance go® 217 13, and the moon’s horizontal parallax 61 48”2
tlred 1he true diftance of their centers ?

Refrattion
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Refraltion of the fun — 6’
Parallax in altitude o I

Correét. of the fun’s alt.

Sun’s apparentalt. - 82° 7" o
Sun’s true altitude - 84 6 535
244
Corr. funsalte. — 10" 7 P. L. 3.3344 - - - 3“’3?:0
Sun’sapp.alt. — 84° 77 Co-fine 9.0107 - - Co-tang. 9'0150
Apparent dit. — o¢o 21 Sine 10,000 - : ’_r"a”ggm'%
Moon’sapp.alt. - 5 17 Co-fe. 11.0358_ =gt arc ol oI P L, 4-501
3.3809P.L., 2darco 43
Correftion for the {un’s refraction e —_— o 5add
Apparent diltance 90 2T, 13
Diftance corretted for {un’s refrattion —_ go 21 18
Corr.of »’sale, T.VIIL 52/ 47 P.L. 0.5387 S 0831
Moon’s apparent alt. — 5° 17" Col. 9.9982 - - Co-mug.ll‘c;"}?
Dift. correét. fun’sref. 9o 2t Sine 9.9999 - - Tangcntﬂ*ﬁ‘g
Sea’struealtitude — 84 7 Co-fe.10.0023 gtharco’ 77P,L.3:49

0.539% = P.L.zdarc52 1

— 52 8{ubt
00 21 18

Principal effeét of the moon’s parallax
Diltance correéted for the fun’s refraétion

i o 1 38
Dift. correct. for O’ refract and princip. effect of parallax 89 29 10} which?
the true diftance in this cafe, the correction from Table XIII. being nothing’

Bl vy & T HE

; - : : . tef

Suppole the apparent altitude of the {tar was §° 6/, that of the moon’s Ce?]aﬂ
8§80 40/, their apparent diftance 89° 58/ 6”, and the moon’s horizontal par®
617 187 ; what would the true diftance of the {tar from the moon’s center

Refradtion of the ftar o' 44"

Star’s apparentaltitude — 5§ 6 o

Star’s true altitude — 4 56 16

= a

Suar’s refadtion - "9’ 44” P.L. 1.2670 . = = 1.25(74
Star’s apparentalt.  5° ¢ Co-fine 9.9983 -~ : Co-tang. 11_04;1
Apparent-diftance 89 58  Sine 10,0000 - = Tangt‘n%
Mocn’sapparentalt. 88 46 Co-fec. 10.c001 2d arc o’ o”P.L-S'55

12654 =P. L. iftarc g 46

Corre&ion for the ftar’s refra@ion —_ 0 4€ add
Apparent diftance — 89 58 6

Diftance corretted for the ftar’s refradtion s Q0 7 52

Cotf




?O"l'- D ’salt. Tab. VIIL 1717/ PuLu. 2.1469 . - - - 2.1469
%n’s app. alt. — 88°46" Co-fine 8.3329 - - Co-tang. 8.3330
it corr., for ftar’s refr.po 8 Sine 10,0000 - - Tangent 120332
W’s true altitude — 4 56 Co-fe. 11,0655 4tharc o’/ 81/P.L. 3.1131

1.5453=P.L.3darcg 71 ‘

Pi‘ﬁncipa] effeft of the moon’s parallax — — 56 fubt.
ft, corrected for the ftar’s refraction 9975k

Diftance correfted for principal effeét of parallax go 2 36, and which is

:EF true diftance in this cale, becaufe the corre@ion from Table XIIL. is no-
Do
g.

ExamerLEe 1V,

n[The apparent altitude of the fun’s center was obferved to be 190 37 367, that

ﬂnéhe moon’s center 71 “ &' 27/, the apparent d;f.hmce of their fenters 159 27,

N the moon’s horizontal parallax, at that time, was 58" 357 : what was the
U¢ diftance of their centers ?

Refraétion of the fun 2’ a4
Its parallax in altitude — 8
Corretion of the fun’s alt. 2 36

Sun’s apparent altitude ~— 19 3 30

(U ——

Sun’s true altitude — 10 1T ©

[

Cor, Eisalt, .30 P S oR - - - 1.8403
©%sapp. alt,  19° 47 Co-fine 9.9755 - -  Co-tangent 10.4614
Pp. diftance 103 29 Sine 0.9879 - - Tangent 10.6202
Sapp. alt. 1 6 Co-fec. 10.0241 = - adarco’ 1217 P. L. 2.9219

1.8278 =P, L. it are 2 405

——

Qorl‘efﬁon for the fun’s refraction 2 g3 add
Apparent diftance - 103 29 27

biﬁance correfted for the fun’s refraétion — 103 32 20

?Urr.)} 'salt. T.VIIL, 18/ 39”7 P.L. 0.9846 - - 0.0846

]}J‘_QOH’S apparentalt. 710 6’ Co-fine 9.5104 - - Go-tangent 9.5345
W, corr. @’ refr. 103 32 Sine  9.0878 - -’  Tangent 10.6185
0's truealtitude 19 1 Co-fec.10.4870 - gtharc13’ 637P.L-1.1370

0.9698 =P. L. 3gdarc 19 173

P“incipal effet of the moon’s parallax ~ —— — 3224 fubt,

Prin-




E o5 ]

Principal effect of the moon’s parallax

Kol
3 2 24 {[}bt-

Diftance correéted for the fun’s refraction — 103 32 20
Diftance cor’rc&ed for the principal effet of parallax 102 59 56 ]
Corr. moon’s alt. gives in Tab, XIII. — 0} 4. 13 fabt.

Second corr. difftance Tab, XIII. — 13 §

True diftance of the fun and moon e 102 59 54%

Another ME THOD, or Mr. Dunthorne’s improved.

1 Thc

1{t. With the moon’s apparent altitude and horizontal paraliax found i
p ; rUc;

Nautical Almanac, p. VIIL. take the logarithm out of Table IX. which refe
and alfo the corretion of her altitude out of Table VIII. to which add the
fraftion of the ftar, and call their fum tbe correciion of the moon’s altitude.

o'
\ed

ad. If the altitude of the ftar be greater than that of the moon, take the 2
jLl

correftion from the difference of their apparent altitudes; but let them be 2%
together if the altitude of the moon be greateft, and you will have the dif{creﬁ
of their true altitudes : of which take half.

(heit

3d. To the apparent diftance of the moon and ftar add the difference of fub*
v

apparent altitudes, and take half the fum: alfo, from the apparent diftance
tract the difference of the apparent altitudes, and take half the remainder.

- ‘s - - 6

ath. Add together the logarithmic fine of this half fum, the logarithmic ﬁi:ﬂ

of the half remainder, and the logarithm above-referved ; reject radins '™
the fum, and half of what remains, will be the logarithmic fire of an arch-

5. Take the fum and difference of this arch and half the difference of theé ”‘L:z
altitudes, found by the fecond rule, and add together the logarithmic CU'{”;U.

of this fum and difference : half the fum of thefe two logarithms will be th°
garithmic co-fine of half the true diftance.
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P RO BIIISESRIS T

Having the latitude of a fhip and its longitude by account ; alfo the obferved
diftance of the neareft limbs of the fun and moon, together with the oblerved al-
titudes of their upper or lower limbs, to find the true longitude of the fhip.

80

tft. Turn the longitude of the fhip, by account, into time, by means of Ta-
ble XIV. and if it be weft, add it to, but if it be eaft, {ubtratt it from the efti-
Mated time at the fhip, when the obfervation was made, and it will give the
time at Greenwich nearly.
2d. To this time take the moon’s femi-diameter and her horizontal parailax
out of p. VII. of the Nautical Almanac ; alfo the fun’s femi-diameter for the day
out of p. III. and augment the moon’s femi-diameter by adding to it the number
of feconds found in Table IV. with her obferved altitude.
3d. Corrett the obferved diftance by adding to it the femi-diameter of the fun,
and the augmented femi-diameter of the moon : correct alfo the obferved alti-
tudes by fubtracting the dip of the horizon, taken out of Table II. with the
height of the obferver’s eye above the furface of the fea, and adding, or fubtraét-
Ing the femi-diameters of the objects, according as the altitudes of the lower or
Upper limb were obferved ; by which means the apparent diftance and altitudes
of the centers of the {un and moon are obtained. '
4th, With the apparent diftance, and the two apparent altitades, find the true
diftance by either of the methods given in Problem X. or by the Paralla®ic T4a-
les publithed by order of the Commiffioners of Longitude, or by either of the
Wethods which are given at the end of the Nautical Almanac for 1772.
5th. Amonglt the diftances of the moon’s center from the fun and fixed ftars,
Put down on p- VIII. IX. X. and XI. of the Nautical Almanac, find thofe two
iftances of the fun and moon which are next lefs and next greater than the
true diftance, found from the obfervation: take the difference between them 3
Ao between that which ftands firft in the Ephemeris, and the true obferved dif-
Wance, and fubtract the proportional logarithm of the former difference from the
Proportional logarithm of the latter ; the remainder will be the proportional io-
arithm of a portion of time, to be added to the time which the diftance,
Anding firlt in the Ephemeris, was computed for, and the fum will be the ap-
Parent time at Greenwich.
6th. To this time take the fun’s declination out of p. II. of the Nautical Al-
Manac; and correct the apparent altitude of the fun’s center by {ubtra&ing from
't the difference between the refra@ion of the fun and its parallax in altitude,
taken out of Table I. and IL with thefe, and the fhip’s latitude, find the apparent
Ume gt the fhip by Problem VIIL.
7th. Take the difference between the apparent time at Greenwich and the ap-
Parent time at the thip, and convert it into degrees and minutes by the help of Ta-
€ X1V. and it will be the true longitude of the fhip at the time of obfervation :
W, if the time at the thip be greater than the time at Greenwich, but weft, if
€ time at the fhip be lefs than the time at Greenwich.

L X aAMPLE.
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ExaAaMePLE

July the 7121 177 ., about a quarter paft three, P. M. in latitude 33° 37/ Ne

e 40° W. by account, the following obfervations were taken; the
; / : .

height of the obferver’s eye being 21 feet, and the correCtions for the errors of

the feveral qun‘dmnts as underneath ;

Altitude of | Aliitade of [Dift. D &’ Eftimated time at the fhip 3" 157
fun’s low.lim |Moon’s U. L | nearelt limb. | Loag. intime welt - -2 40

Time at Greenw. nearly 5 45

o f o / =} ’ "

A oaes 19 32 109 §I 45| ) ’shor. par. (Naw. Al p.VIL) 7' 19”:

45 45 19 52 52 45| Moon’s {emi-diameter — 1 o 27

45 18% 20 § 53 30| Augmendation (TablelV.) 0

45 4 20 173 53 45 : T

44 48% 20 34 54 15| Moon’s aug. femi-diam, ~ — 1543
ot et

%

16 ol Sums to be divided by 5, the N° of obr'

6| 109 53 12| Means.
cof fub. 2 37|Correftions for the errors of the qnﬂd'

220 5o Ig| 100 20 30

45.22: 3 2054
fub. 48| fub. 1
fub, 4 22| fub.. 4
add 1¢ 47| fub. 1%

2 Dip of the horizon.
43| add 31 30| Semi-diameters.

| 45 32 40 19 43 1l 110 22 5lApparent diftance and altitades.

Reduétion of the diftance by the firft method in Problem X,

v . “eal
Refraétion of the fun’s altitude —_— — o5&
The fun’s parallax in altitude — = o ©

/
Correion of the fun’s altitude e o 50

Apparent altitude of the fun — = 45 32 40

True altitude of the {un —_— —_ 4531 50

Cor, of the &’s alt. o’ 50”7 P.L. 2.3344 = : - 2-33':*1;
The ®’sapp.alt. 45° 33 Co-finc 9.8453 - - Co-tang. — 999
Apparent dift. 110 22 Sine 9.9720 - - Tangent '_Ff_’.‘ig{,
Moon’s app. alt. 19 43 Co-fec. 10.4719 od are o' 1g”'P. ]:’jy)’

2.6236 = P. L. 1ft arc 0 25%

Corretion for the fun’s refration - o 44%add.

Apparent diftance of the fun and moon = = 11022 §
Diftance correéted for the fun's refraiion - 110 22 49%

T




L

Cor. moon’s alt. (Tab. VIIL) 51/ 227
oon’s apparent alt.,
Dift. cor. for fun’s refrac.

The fun’s true alt.

39 ]

P.L. 0.5446
19°43" Co-fine 9.0738
110 23 Sine 0.9719
45 32 Co-ec10.1465

- . 0.5446
- Co-tang. 10.44 57
-  Tang. 10.4300

4tharc6’ 50""P.L.1.4203

0.6368=p.L.3dar.41 321

Principal effe& of the moon’s parallax

Diftance corre€ed for the fun’s refradtion

Dift. corr. for fun’s refrac. and princ. effe&t of parallax -
Corr. moon’s alt, 51 22" in Table XIII. gives 8/ N
Parallax in dift, 48 22 in Table X1IL. gives 7 }ul :

True diftance of the {un and moon
Diftance at g* (Nautical Almanae, p. X.)
Diftance at 6"

— —

— —

p— —

Difference between the firft and fecond
Difference between the fecond and third

e et
——

Apparent time at Greenwich

Sun’s declination at noon July 4th 1775 iy
58 ¢4’ 25" P. M. on July 7th in Tab. VI. gives

—

Sun’s declination July 7th 1775 at 5" 54/ 25"/ P, M.

48 22Z {ubt,
110 22 40%

109 34 27

1 {ubt.

109 34 26
108 5 58
109 37 16

1 28 28P.L.0,308%
1 31 18P.L.0.2948

2* 547 25”P.L.0.0137

B0 O
o) 54_2?
e 2;_36 s N,
—_ 1 43fub,
~— 22 35_"8_I:I":“

Co-fecant 10.07948&

Secant  10.03465

Co-latitude of the thip - £6° 23/ N. - -
The {un’s declination - 22 35 N, - -
The fun’s merid. alt. - %8 8 - Nat. fine 98132

The {un’s troe alt, =

26786

Log. 4.42791

Log. rifing 4.54204

e e

& gar= - Nat, fine 71366
Difference of the natural fines ~— ——
Apparent timeatthe fhip - 3" r1y/ 21¥ -
-ﬂpp. time at Greenwich  — 5 54 2%

Longitude of the thip

e e e

2 37 4 equal to 39° 16’ Wi

PROBLEM
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PiRIO:B BB M 2 XIH

‘Haﬁng the latitnd,c of a fhip, and its longitude by account; alfo the obferved
diftance of the moon’s enlightened limb from a fixed ftar, together with the ob”
ferved altitude of each, to find the true longitude of the fhip.

o D o

tft. Turn L}n{glongimde of the fhip, by account, into time, by means of T#"
ble XIV. and if it be weft, add it to; or if it be eaft, {ubtra it from the efti-
mated time at the thip when the obfervation was made, and it will give the timé
at Greenwich nearly.

2d. To this time take the moen’s femi-diameter and her horizontal paralla®
out of p. VIL of the Nautical Almanac, and augment the moon’s fc—:mi—d]i):zmcwr
by adding to it the number of feconds which ftand in Table 1V, againft her ap-
parent altitade, &

3d. Correct the obferved diftance by adding to it the augmented femi-diame*
ter of the moon, if the enlightened limb be that which is neareft to th ﬁf: 2
by fubtradting the augmented femi-diameter of the moon from it, if rhz dll-’).ht.
ened Jimb of the moon be that which is fartheft from the ftar: ' the refiﬁtléx’vil
be the apparent diftance of the ftar from the moon’s center. CorreS ol 10
two altitudes, by fubtraéting the dip of the horizon from each, and by addivg
or fubtra@ting the angmented femi-diameter of the moon to or,from th); moon’s
obferved altitude, accordingyas its lower or upper limb was obferved ; and the
apparent altitude of each will be obtained. 2

4th. With the apparent diftance and the two apparent altitudes find the truc
diftance by any of the mﬁthods mentioned in Art. 4, of Problem XI

eth, With the true diftance, thus found, find the app: o : i
b}’athc sth Art, of Problem XI. ’ pparent time at Greenich

6th. Take the ftar’s right afcenfion and declination out of Table VII and
correét its apparent altitude by {ubtraéting its refraction, taken out of T-l'ble ‘
With thefe, and the latitude of the fhip, find the nppar,ent tirne at the fl::ip by
means of Problem IX. and thence the true longitude of the thip by Art. 7, of

Problem XI.

E x4 % 2L E.

June the 12th 1775, about half paft 9, P. M. in latitude 2° 26/ N. longirﬂﬁ"g
by account 32° W. I obferved the following diftances of the moon’s remote li®
from o Aquil®: the height of the obferver’s eye beipg 21 feet, and the errors
the quadrant as underneath ' : X




]

Altitude of | Altitude of| Diftance of
the ftar. themoon’s| the moon |Eftimated time at the fhip o* o/ 0/
upp. limb{ and ftar. |Lopgitudein timewelt 2 8 o
B o o ¢+ « |Timeat Greenw.nearly 11 8 o
18 30 g | K20 0 =3
18 403 55 47 26 15 |Moon’s hor. par. (p.VIL Nau. Al.) 60’ 5"
19 I5 56 6 25 45 |Moon’s femi-diameter - 16" 23"
19 37 56 27 24 45 |Augmentation (Tab. IV. 13
I9 5§ 56 46 24 30 R
20 17% 57 %5 24 30 |Moon’s aug. femi-diameter 16 36
116 15 1337 35 151 45 |Sums, to be divided by 6.
19 22 30 | 56 15 50 | 50 25 173|Means.
o o padd . 45| © O |Errors of the quadrants,
RO 22 Subt. dip of the horizon.
16 36 16 36 |Moon’s {femi-diameter, {nbtraét,
| 10 18 8 | 55 55 37 | 50 8 41 |Apparent diftance and altitudes.
The ftar’s apparent altitude —_ 19 18 8
Refraction —_— 2 41
The ftar’s true altitude = — ROTE 27

Redultion of the diftance by the fecond method in Problem X,

Log. from Table IX. — 0.993887

LOg. from Table XI. — 1

LOg. from Tab. IX. and XI. 0.093886 Correion from Tab. VIIL. 337 2/

Apparent alt. moon’s cent,  §5° 56/ Refrattion of theftar — 2 41

Apparent alt. ftar’s center 19 18 Sum of the correftions - 35 43

Dif, apparent altitudes - 36 38 = g - 80 37 b

Apparent diftance  — so 8 41 Diff. true altitudes — 37 13 43
Half — 18 36 51

——

Sum 86 46 41 ; halfis 43° 23" 20" Log.fi.9.836923
Difference - 13 30 413 halfis 6 45 20 Log. fi. 9:070532
Log. from Tab. IX. and XI. 9.093886

Half diff, true alt, - 18° 36" o1 Sum rejefting rad. — 18.901341
Arch — 16 23 46 - 4 Log. fine - 9.450071
Sum — 35 o 37 - - Log. co-fine - 9.91331I0
Diffelence w2 1305 - - Log. co-fine - M
_19-912984
25° 13’ 148" - ~ Log. co-fine  9.056492

2 ;

Er———

True dift. moon and flar 5o 26 29
Diftance
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Diftance at g hours —— 51 44 54
Diftance at 12 hours — g0 16 o

Difference firft and fecond 1 18 23 P v 3609

Bifference fecond and third 1 28 54 2okl — 3004
2 38 46 Pl — 0545
g- 0 "o

Time at Greenwich — 11 38 46

The fun’s right afcenfion for noon at Greenwich —_ sh 217467

In Table XXIIIL. 32° W. long. and daily var. 4/ 9” give - 22 add

Sun’s right afcen. for noon at the place of obfervation - 5 22 8
Co-latitude thip o 87° 34 N. - Co-fecant - 10 00037
Star’s declination, Tab. VII. 8 18 N. - Secant - 10.00457
Star’s merid, altitude -— 95 52 - Natural Sine 99476
Star’s true altitude — — 19 13 = Natural fine 32969

Difference of the Natura] Sines — 66507 Log.ﬁgj

Star eaft of the meridian — 4h 437 357 S Log.rif. 482783
Star’s right afcen. (Tab, VIL) 19 39 50 —
Right alcen. mid-heaven — 14 56 15
Sun’srightafcen.atnoon - 5§ 22 8
Eftimate time — — 934 7

Numb. fromTab. XXIII. {ub. 139
Apparent fime at thefhip - ¢ 32 28
App. time at Greenwich - 11 38 46

—

Longitude of the fhipin time 2 6 18, equalto 31° 34/W.

REMAREK

In the two preceding Problems and Examples, the apparent time at the “"E
was found from the altitude of the fun, or ftar, which was taken at the fam¢ ;‘-1 i
with the diftances : but if it fhould fo happen that the fun, or ftar, from ¥ :Igil
the moon’s diftance is obferved be very near the meridian; or if, either thrifj eé‘q:
bazinefs of the atmofphere, or badnefs of the horizon there be reafon to S fﬂ(e;
that fuch altitude is not exact enough for that purpofe, which may be the ; -
and yet the altitude be fufficiently accurate for the purpofe of clearing the ofe
ferved diftance of the effeéts of parallax and refradtion, then the times when RIS
diftances and altitudes were taken muft be noted by a watch, and othﬂfﬂﬂﬂcc
todes, either of the fun, or a bright ftar, muft be taken at a greater 1
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from the meridian, or when the sir or horizon is clearer, and the times noted
by the {fame watch. . By means of thefe Iaft-mentioned altitudes the apparent time
at the fhip may be found by Problems VIII. or IX. and, of courfe, how much
the watch is too faft or too flow. Corret the mean of the times when the dif-
tances were taken by adding to it what the watch was too flow, or fubtratting
from it what the watch was too faft, and the fum or difference will be the ap-
Parent time at the thip when the diftances were obferved, reckoned from the me-
Yidian which the thip was under when the altitudes were taken for correcting the
Watch. :

b TV i A o] 8

February 17th 19735, latitude 54° 25“S. and longitude, by account, 10° eaft,
at about a quarter paft four P. M. the following obfervations of the {un’s altitude
Were made ; the error of the quadrant being 24" to be added, and the height of
the obferver’s eye, above the furface of the fea, 21 feet.

Times by the]Altitudes of
watch. the fun’s
low. limb.
h / 'is e /
3 43 10| 24 42
43 37 393
43 53 36%
ik 33z
44 31 31
a5 27
264 30 209 45| Sums, to be divided by 6.
3 44 5|24 39 55{ Means.

24 Error of the quadrant, add.
16 13 Semi-diameter, add.
4 22 Dip of the horizon, fubtraét.
2 4 Refraction, fubtract,

——

24 50 6 True altitude of the fun’s center.

Eftimated time at the fhip - 48 135’
Ong, in time eaft fubt. -~ o 4o

Ef’cimated time at Greeaw. 3 : 35 in Table VI. Feb. 17th give 37 5% fub.
s The fun’s declination at noon 11 §5 41 S.

Sun’s geclination when the obfervation was made — 11 52 368.

fa Co-latitude




5 £ = Co-fecant 10.23516

Co-latitude of the Mhip 35° 357 S. 1
Sun’s declination - I1 53 S - - Secant — 10.0094'

Meridiopal altitude 47 28 - Nat fine 73688
Sun’s true altitude - 24 5o - Nat fine 41998

a

6 - Log. — 4.5099

, avaish

Apparent time at thefhip  ~  —~ 4" 14’ 42”7 - Log.rifing 474549
Timeby the watch - « == =" ~— & 21 ¢

atch too flow for apparent time —— o0 30 37

—

About half paft ten o’clock the fame evening, the following obfervations weré
made of the diftance of the {tar Regulus from the moon’s remote limb.

Times by | Altitude o] Alvitude of |Diftance of y - s 10 40
the watch. | Regulus. |Moon’slow.| Moon and ]E‘mma.md time at the fhip 4
o Regulus. ong, in time eaft _—
! ; 20
by o 4 alo, ¢ w | o 4 p|TimeatGreenwich e — 24
9 50 7|19 50% 18 6 28, 2 , : o 30
232 | 20 2 35 oy 283 Moon’s horizontal parallax ——— 52 :
55 7 |'2oisg 18 391 29+ Moon’s femi-diameter —— 15 5
{;7 11 | 20 29 18 55 30& Augment, Table IV, s —:___{
59 19 | 20 4o 9 9 3z Moon’s augmented femi diameter -:_-___'_5/
274, 16 1101 16 30 | 93 10 30 147 15 | Sums, to be divided by §.
9 54 51 | 2015 18] 18 38 6|28 29 27 | Means.
add 30 37 add 7 30 | add 24 | grrors of the quadrants.
10 25 28 | fab. 4 22 | fub. 4 22 Dip of the horizon.
add 15 12 | fub. 15 12 | Moon’s(emi-diameter,
20 10 58| 18 56 26 | 28 14 39 | Apparent altitude and diftance,
2 24. | The ftar’s refract. {fub.
20 9 24 | The ftar’s true altitude.
Reduétion of the diftance by the firft method in Problem X.
Cor. of the flar’salt. 2’347 P L. 1.8450 - = = r.Sfjé
The ftar’s app. alr. 20° 11" Co-fi. 9.9725 - - Co-tang. 10437,
Apparent diftance 28 15 Sine ' 9.6752 - - Tang.*~ 912~

Moon’sapp. alt, 18 56 Co-fec.10.4888 - 2d arc 1’45%”P.L.2-010;

1.9824 = P. L. 1ftarc1’ 523"

Correftion for the ftar’s refrattion : o 7 add.
Apparent diftance — 28 14 39

Diftance cotrected for the {tar’s refraction — 28 14 46

e e
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Corr. moon’s alt,(Tab.VIIL) 49’ 45” P.L. o0.558¢ - = ~ 0.558%
Moon’s apparent altitude 18 §6 Co-fi. 9.9758 . - Co-tan. 10.4647
Dift, cor. ftar’s refract. 28 15 Sine - 06752 - a Tang. 9.7302
Star’s true alt. o 20 8 Co-fec,10.4632 4tharc 31" 451" L,P, 07534
0.6727=P.L.3darc 38 14% =

e i

Principal effect of parallax 6 29 fubt,
Diftance corrected for the ftar’s refraction e 28 14 46

Corrected diftance — 28 8 17 o
Correct moon’s alt, in Table XIII, gives 417 ad
Parallax in diftance Table XIII.  gives 1 . 42

True diftance of the moon and ftar

i — 28 8 57
iftance at nine hours (Nautical Almanac, p. X.) 29 455G
iftance at midnight '—__ il e x
Difference between the firft and fecond i T me ;_8‘ P.L.8s22
Difference between the fecond and third ~— —— Bl e
h "
048 49 P.L. 5666
9 o o
Apparent time at Greenwich -;éu_;;
At the fhip e 10 25 28

Longitude of the fhip in time = — — —~ 036 39 equal g®3'F:,

Examperre I

_. December 6th 1774, latitude 53° 29/ fouth, longitude 105° weft, by account
ﬂl'ouut 203" or 83" A. M, on the 7th, the following altitudes of the fun’s lower
limb were obferved ; the error of the quadrant being 3/ 47 to be fubtradted, and
the he; ght of the obferver’s eye 21 feet above the furface of the fea,

Times of the Altitude of the
watch. {un’s lower limb.
M—_
h 7 /7 o /7 ]
RS o 41 88 . of
50 32 35
50 56 39
S 43
D . 48
52 35 53
—
307 6 245 4§ Sums, to be divided by 6.

20 1 8 o Means.
P ‘ : 43 51 Error of the quadrant, fubtract,
4 22 Dip of the horizon, fubtract,
1 11 Refraction, {ubtract,
16 18 Semi-diameter, add.

28 48 28 True altitude of the fun’s center.
: Eftimated
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Eftimated time at the thip — 20" 15’
Longitude in time welt —— 7 o

Time at Greenwich on the 7th 3 15 givesin Table VL. — 5o add:
December 7th at noon the {un’s declination was — 22 40 Ef._%/
Sun’s declination when the obfervation was made —— — 22 41 40 S.

Co-lat. of the thip — 36°31'S. —— —  Cofecant - 10.22544

Sun’s declinarion 22 42 §. —— —— Secant 10,03 50%

Merid. alt. of the fun — 39 13 Nat. Sine 85911

True altitude obferved — 38 49 Nat, Sine 62683

Diff, natural fines — o 23228 - Logarithm — 4.3660!
n—--—--""‘

Time from noon e —— 3h 39’ 4” - Log.rifing — 4.62047
24 L0 0

Apparent time on the 6th — 20 20 50

Time by the watch G Tl A 1
Watceh too faft — 0 30 1§

A few minutes before the fun was on the meridian, an opportunity offered of

making the following oblervations.
!

Time by the |Awituse of [Altituse of Uitt. moon s x - .
watch. the fun's| themoon’s| limb fiom|Efimated time at the fhip ——— 2] 53
low. limb.| upp.limb.| the fun’s. Longitude in time add _— — 17
g s g 0 2,‘_ i 1?0 ] ;? 4;3 " Time,at(}rfzenwich 7th. %
23 59 o 3 3 g Moon’s horizontal parallax i
5 O . s as 2
:j ;g s 2? 13;_ Moon’s horizontal femi-diameter —— 10 <
s z z = -
23 8% 3 28 49 Augm.enlatmn ——-' ; ""ﬁ
26 43 2% 33 494 Moon's augmented femi-diameter — I
27 35 24 40 493
152 3% 16 15 134 292 Sums, to be divided by 6.
o 25 25| 59 2 42327 22 20 |58 48 40 | Means.
fub. 30 15 | fub 461ladd 1 o |2dd 4 8 | Errors of the quadrants, &c,
23 g 1o |58 5o 56 e a3ido (28 ks 4R _ .
g 4 22 4 22 Dip of the horizon, fubt.
add 16 18 |fub. 16 28 |add 32 46 | Semi-diameters.
To 11 <2 |27 2 30 |29 2¢ 34 | Apparentaltitudesand diftance,
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Redudtien of the diltance by the fecond method in Problem X.

I~0g. from Table IX — 9.006733 Sun’s parallax in alt. — o 47
Log. from Table X. —— 16 Sun’s refrattion. — o 34

—

Log. from Tab.IX. and X. 9.99671% Corr. of the fun’s alt. o 30
Apparent alt. fun’s center  59° (2 o Corr. moon’salt. Fab, VIIL. 51 33
Apparent alt. moon’scenter 27 2 O Sum of the correftions — 2 3—

Diff, apparent altitudes - 32 10 0  ——
Apparent diftance 59 25 34 Diff. true altitudes — 31 17 57

bl S s TR

— Half — 15 38 ¢9g
Sum — 91 35 34; halfis45° 47" 47”7 Log. finc g 855438
Difference — 27 15 345 halfis 13 37 47  Log. fine g.372261
Log. from Table 1X, and X. 9.996717

Half diff, true altitudes 15° 38" 59”7 Sum rejecting radius — 19.224416
Arch — 24 10 15 e — Log. fine 9.612208

8 31 16 —— ~— Log.cofi. 9.99517¢9

30 49 14 — — Log. coli. 9885392

19 880571

Log.co-fi. 9.94028 g

29> 21" 4457
2

True diftance — — LB Az g
iftance at fix hours — 58 11 354
iftance at nine hours — 59 51 39
b:lﬂ‘. firftand fecond — o 31 35 - P.L. 7558
iff. fecond and third — 1 40 5 - P.L. 2549
ohe6l 481 -~ P, L. 5000
Gress cyaeety
Apparent time at Greenwich 6 56 48 on the #th.
tthe fhip — — =—23 55 10 on theGth.

Ongitude in time — 7 1 38 équal to 105° 245'W,

R-E M A R E:

That the longitude, thus found, is the longitude of the thip at the inftant
When the alritudes were obferved for finding the time by the watch, is obvious ;
o the time being found at the meridian which the fhip was then under, the

atch, if it goesright, as itis fuppofed to do for a few h_ours, will continue to
fhew the time at that meridian, let the fhip be where it will. Hence, therefore,
IE is the difference between the times by the meridian of Greenwich and that me-
Wian which the fhip was under when the altitudes were obferved, whicﬁywc
ke for the longitude of the fhip ; and, confequently, it mult be the longitude of
t!’at meridian from the meridian of Greenwich, and not the longitude of the me-
fidian which the thip was under when the diftances were obferved,

THE END,
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